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Abstract 

 This thesis explores the design and development of Sahaty, an AI-powered medical 

chatbot built using Generative Pre-trained Transformer (GPT) models. The project addresses 

the need for accessible, reliable, and preliminary medical information in the Algerian 

healthcare context. Leveraging Natural Language Processing (NLP) and deep learning, Sahaty 

is fine-tuned on specialized medical data to deliver accurate, context-aware responses to users' 

health-related inquiries. The thesis details the challenges of adapting large language models to 

the healthcare domain, particularly within a culturally specific environment, and presents a 

full pipeline from data preparation to Android app integration. Results indicate that Sahaty 

has the potential to improve healthcare accessibility, reduce the burden on medical personnel, 

and offer a scalable solution for preliminary diagnosis in underserved regions. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Résumé  

Ce mémoire porte sur la conception et le développement de Sahaty, un chatbot médical 

intelligent basé sur les modèles génératifs GPT (Generative Pre-trained Transformer). Le 

projet répond au besoin croissant d'informations médicales accessibles, fiables et 

préliminaires dans le contexte algérien. En exploitant les technologies de traitement du 

langage naturel (NLP) et d'apprentissage profond, Sahaty est ajusté avec des données 

médicales spécialisées pour fournir des réponses précises et adaptées aux requêtes des 

utilisateurs. Le mémoire traite les défis liés à l’adaptation des grands modèles linguistiques au 

domaine de la santé, notamment dans un environnement culturellement spécifique, et décrit 

l’ensemble du processus, depuis la préparation des données jusqu’à l’intégration dans une 

application Android. Les résultats montrent que Sahaty peut améliorer l’accessibilité aux 

soins de santé, réduire la charge sur le personnel médical et offrir une solution évolutive pour 

le diagnostic préliminaire dans les régions sous-desservies. 

 

 

 

 

 

 

 

 

 

 



 الملخص

 GPT (Generative ، وهو روبوت دردشة طبي ذكي يعتمد على نماذجصحتييتناول هذا البحث تصميم وتطوير 

Pre-trained Transformer).  يهدف المشروع إلى تلبية الحاجة المتزايدة لمعلومات طبية أولية وموثوقة ومتاحة

ببيانات  صحتيلغة الطبيعية والتعلم العميق، تم تهيئة بسهولة، خاصة في السياق الجزائري. بالاعتماد على تقنيات معالجة ال

طبية متخصصة لتقديم إجابات دقيقة ومخصصة لاستفسارات المستخدمين. يعرض هذا العمل التحديات المتعلقة بتكييف 

البيانات النماذج اللغوية الكبيرة مع مجال الصحة، خصوصًا في بيئة ثقافية محلية، ويشرح جميع مراحل التطوير، من إعداد 

يمكن أن يسهم في تحسين الوصول إلى الرعاية الصحية،  صحتيإلى دمج النموذج في تطبيق أندرويد. تظهر النتائج أن 

 .وتخفيف الضغط على الطاقم الطبي، وتوفير حل قابل للتوسع للتشخيص الأولي في المناطق التي تعاني من نقص الخدمات
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Chapter 1: General introduction 

1.1. Work Context 

The landscape of artificial intelligence (AI) has witnessed an unprecedented evolution since its 

conceptualization in the mid-20th century. From rudimentary rule-based systems to the 

sophisticated machine learning algorithms of today, AI has consistently redefined the 

boundaries of computational capabilities. A pivotal advancement in this journey has been the 

development of Natural Language Processing (NLP) techniques, which have fundamentally 

transformed human-computer interaction, enabling machines to understand, interpret, and 

generate human language with remarkable fluency. 

In recent years, the advent of Large Language Models (LLMs) such as the Generative Pre-

trained Transformer (GPT) series has profoundly revolutionized the AI domain, particularly 

within conversational AI. These models, meticulously trained on colossal volumes of textual 

data, have demonstrated unparalleled abilities in comprehending complex human language and 

generating coherent, contextually relevant, and human-like text. This breakthrough has opened 

vast new avenues for practical applications across diverse sectors, including, but not limited to, 

customer service, content creation, and crucially, healthcare. This thesis aims to explore and 

contribute to this transformative field by developing an AI-powered medical chatbot, "Sahaty," 

designed to offer preliminary diagnostic assistance and reliable health information, thereby 

bridging critical gaps in healthcare accessibility and efficiency. 

1.2. Background 

The integration of AI-driven solutions into various service industries has emerged as a 

transformative force, fundamentally reshaping operational paradigms and customer 

engagement strategies. Within this revolution, chatbots have rapidly ascended as a cornerstone 

technology. These intelligent conversational agents, powered by sophisticated AI, are 
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engineered to interact dynamically with users, respond to inquiries, and provide tailored 

assistance, frequently serving as the initial point of contact in diverse support scenarios. 

The contemporary state of AI in customer service is characterized by a significant paradigm 

shift: a move away from simplistic, rule-based chatbots towards highly advanced, AI-driven 

conversational solutions. These modern chatbots harness the formidable capabilities of Natural 

Language Understanding (NLU) to accurately interpret user intent and Natural Language 

Generation (NLG) to formulate contextually relevant and personalized responses. However, 

despite these remarkable advancements, many organizations, particularly in specialized and 

sensitive domains, continue to grapple with challenges in deploying chatbots that can 

effectively meet their specific needs, maintain stringent accuracy standards, and consistently 

deliver high levels of user satisfaction. 

In the critical context of healthcare, the demand for efficient, accurate, and personalized 

information and preliminary guidance is exceptionally pronounced. Healthcare systems 

globally, and particularly in regions like Algeria, serve a vast and diverse populace, 

encompassing individuals with varying health concerns, urgent needs, and differing levels of 

medical literacy. Traditional healthcare access methods often struggle to meet the burgeoning 

demand for instant, precise, and personalized information across a myriad of health conditions 

and services. This often leads to overcrowded clinics, extended waiting times, and a reliance on 

informal or unverified information sources, highlighting a pressing need for innovative digital 

solutions. 

1.3 Problematic: 

Despite the significant strides in chatbot technology and the general capabilities of large 

language models, the application of such systems in the highly sensitive and specialized domain 

of medical diagnosis and health information presents unique and complex challenges. 
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Specifically, for a medical AI chatbot like "Sahaty" operating in the Algerian context, these 

challenges include: 

Handling Diverse and Complex Medical Queries: The spectrum of human health 

concerns is vast and often nuanced. An effective medical chatbot must be capable of 

accurately interpreting a wide array of symptoms, medical terminology (both formal 

and colloquial), and complex health scenarios presented by users, which can vary 

significantly in their expression. 

Ensuring Medical Accuracy and Consistency: Unlike general knowledge chatbots, a 

medical AI chatbot bears a profound responsibility for the accuracy of its responses. 

Maintaining consistency with established medical protocols, clinical guidelines, and up-

to-date health information is paramount. Any inconsistency or inaccuracy could have 

serious implications for user health and trust. 

Providing Personalized and Contextually Relevant Support: Healthcare is inherently 

personal. The chatbot needs to move beyond generic responses to offer advice that is 

contextually relevant to the individual user's reported symptoms, potential medical 

history (if provided), and the specificities of the Algerian healthcare environment. 

Building and Maintaining User Trust in AI-Driven Medical Advice: Users are naturally 

cautious when it comes to health. A significant challenge lies in cultivating and 

sustaining user trust in an AI system for preliminary medical guidance, especially when 

it cannot replicate the empathy and nuanced judgment of a human doctor. This involves 

transparent communication about the AI's limitations and capabilities. 

Navigating Ethical Considerations and Data Privacy: The handling of sensitive personal 

health information (PHI) by an AI system raises critical ethical and legal concerns 
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regarding data privacy, security, and the potential for algorithmic bias. Ensuring robust 

data protection mechanisms and adherence to ethical guidelines is non-negotiable. 

Adapting to Local Healthcare Ecosystems and Cultural Nuances: Deploying a medical 

AI chatbot in a specific country like Algeria requires careful consideration of the local 

healthcare infrastructure, common health issues, prevalent medications, and cultural 

communication styles. Generic models may not perform optimally without this 

localized adaptation. 

The central problem this research addresses is how to effectively customize and fine-tune 

advanced GPT models to create "Sahaty," a medical AI chatbot that can meet these specific, 

high-stakes needs of the healthcare environment, while simultaneously improving the overall 

quality, efficiency, and accessibility of preliminary medical information and diagnostic support 

for the Algerian population. 

1.4. Motivation and Objectives 

1.4.1. Motivation: 

The motivation underpinning this thesis stems from a profound recognition of the immense, 

untapped potential that customized GPT models hold in addressing the unique and pressing 

healthcare challenges faced by individuals and the healthcare system in Algeria. By 

strategically leveraging the formidable power of GPT and applying advanced fine-tuning 

techniques and deep learning approaches, we aim to develop "Sahaty" – a pioneering medical 

chatbot solution. This solution is envisioned to provide more accurate, context-aware, and 

medically specific responses, thereby transforming the initial point of contact for health 

inquiries. 
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Our drive is fueled by several key observations: the persistent issue of limited access to 

immediate medical advice, especially in remote or underserved areas of Algeria; the 

overwhelming volume of routine inquiries that burden human medical staff; the widespread 

reliance on unverified online health information; and the increasing digital literacy and 

smartphone penetration across the Algerian population. "Sahaty" is motivated by the desire to 

empower individuals with reliable health knowledge, reduce the strain on existing healthcare 

infrastructure, and contribute to a more efficient and accessible healthcare ecosystem through 

cutting-edge AI technology. The success of general-purpose LLMs like ChatGPT has 

demonstrated the power of conversational AI, inspiring us to specialize this capability for the 

critical domain of health. 

1.4.2. Objectives: 

This research project aims to achieve the following specific objectives: 

-Explore the Effectiveness of GPT Customization and Fine-Tuning for Medical 

Diagnosis: To thoroughly investigate and demonstrate the efficacy of fine-tuning 

advanced GPT models on specialized medical datasets to create a chatbot specifically 

tailored for preliminary medical diagnosis and health information dissemination. This 

includes evaluating the model's ability to understand complex medical language and 

symptoms. 

-Assess the Impact of "Sahaty" on Key Healthcare Access Indicators: To quantify the 

impact of "Sahaty" on improving response accuracy to medical queries, enhancing user 

satisfaction with digital health services, and significantly reducing the time users spend 

seeking initial health information or preliminary assessments. 
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-Investigate the Potential of "Sahaty" in Enhancing Preliminary Healthcare Experience 

and Operational Efficiency: To analyze how the deployment of "Sahaty" can enhance 

the overall user experience in seeking health advice, potentially reducing unnecessary 

visits to clinics or emergency rooms, and improving the operational efficiency of 

healthcare providers by automating routine inquiries. 

-Develop a Framework for Implementing and Maintaining a GPT-Based Medical Chatbot 

System: To propose a robust, scalable, and adaptable framework for the development, 

deployment, and continuous maintenance of "Sahaty," ensuring it can evolve with new 

medical knowledge and user needs, while adhering to best practices in AI development 

and data management. 

-Evaluate the Ethical Considerations and Potential Limitations of Deploying AI-Driven 

Medical Chatbots in a Healthcare Context: To critically examine the ethical implications, 

potential biases, data privacy concerns, and inherent limitations of using AI for preliminary 

medical diagnosis. This includes proposing mitigation strategies and establishing clear 

disclaimers for users, ensuring responsible and safe deployment. 

-Tailor "Sahaty" for the Algerian Context: To ensure the AI model is specifically adapted 

to understand and respond to health concerns relevant to the Algerian population, 

considering local terminology, common diseases, and cultural communication styles, 

thereby maximizing its relevance and utility for the target audience. 

1.5. Dissertation Structure 

This dissertation is structured to provide a comprehensive exploration of the development and 

implications of "Sahaty," the medical AI chatbot. Each chapter builds upon the preceding one, 
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guiding the reader through the theoretical foundations, practical implementation, and critical 

evaluation of the project. 

Chapter 1: Introduction: This introductory chapter sets the stage for the dissertation. It 

provides a foundational background on the evolution of AI and chatbots, articulates the 

specific problem "Sahaty" aims to address within the Algerian healthcare context, and 

outlines the core motivations and precise objectives driving this research. 

Chapter 2: Literature Review: This chapter presents an in-depth examination of current 

research and significant developments in the fields of Artificial Intelligence, conversational 

chatbots, and particularly Large Language Models (LLMs) like GPT. It highlights key 

advancements, existing applications in healthcare, and identifies the research gaps that 

"Sahaty" seeks to fill. 

Chapter 3: Fundamentals of AI and Natural Language Processing: This chapter delves into 

the basic theoretical concepts underpinning AI, Natural Language Processing (NLP), and 

Machine Learning. It provides the essential technical foundation necessary for 

understanding the intricate workings of GPT technology and its application in building 

intelligent conversational agents. 

Chapter 4: Understanding GPT Technology: This chapter offers a detailed exploration of 

GPT models. It covers their historical evolution, architectural components, the enabling 

technologies that power them (such as Big Data and Cloud Computing), and the deep 

learning approaches that are fundamental to their functionality. 

Chapter 5: Design and Development: This chapter delves into the concept of fine-tuning 

in machine learning, with a specific focus on its application to large language models 

(LLMs) like GPT in the context of "Sahaty." It explores the definition, principles, and 
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mechanisms of fine-tuning, and discusses its significant advantages over training models 

from scratch, highlighting its importance and benefits in creating a specialized medical 

chatbot. 

Chapter 6: Implementation: This chapter details the practical steps involved in the 

implementation of "Sahaty." It covers the methodology for data collection (specifically 

medical data), data organization (e.g., JSONL format), the fine-tuning process of the GPT 

model using Python, and the integration of the fine-tuned model into the Android chatbot 

application. 

Chapter 7: Results and Discussion: This chapter presents the outcomes of the "Sahaty" 

project. It includes the evaluation and testing methodologies employed, discusses the 

performance metrics achieved (e.g., accuracy, response time), analyzes the challenges 

encountered during development, and addresses the critical ethical considerations pertinent 

to deploying an AI medical chatbot. It also outlines future research directions. 

References: A comprehensive list of all academic papers, articles, and resources cited 

throughout the dissertation. 
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Chapter 2: Literature Review 

2.1. Introduction 

This literature review aims to provide a comprehensive overview of the state-of-the-art 

in Artificial Intelligence (AI), particularly focusing on conversational AI and its applications 

within the healthcare domain. The rapid advancements in deep learning and Natural Language 

Processing (NLP) have significantly transformed the capabilities of chatbots, making them 

increasingly sophisticated and adaptive. This chapter will synthesize current research on these 

technologies, exploring fundamental concepts, diverse applications, inherent challenges, and 

emerging trends. By critically analyzing key studies and their findings, we seek to establish a 

robust theoretical foundation for the development of "Sahaty," highlighting both the progress 

achieved in the field and the specific areas that warrant further research and innovation. The 

review will place particular emphasis on the evolution and application of Large Language 

Models (LLMs), such as the Generative Pre-trained Transformer (GPT) models, and their 

potential to revolutionize preliminary medical diagnosis and health information dissemination. 

2.2. Advancements in AI and Chatbots: A Healthcare Perspective 

The evolution of AI and chatbots has been marked by a transition from simplistic rule-based 

systems to highly intelligent, context-aware conversational agents. This transformation has 

been largely driven by breakthroughs in deep learning and NLP techniques [1]. Several 

studies have explored the utility of these advanced technologies in developing intelligent and 

adaptive chatbots across various sectors, with a growing focus on healthcare. 

Early chatbots were often limited by their reliance on predefined rules and scripts, making 

them rigid and unable to handle complex or nuanced queries. However, the integration of 

deep learning has revolutionized chatbot architectures, enabling them to understand, generate, 

and process natural language with remarkable fluidity [2]. Key advancements include: 
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-Natural Language Processing (NLP) and Deep Learning Techniques: Modern chatbots 

leverage sophisticated NLP techniques, powered by deep neural networks, to interpret user 

intent, extract relevant entities, and understand the semantic meaning of conversations. This 

allows for more natural and less frustrating interactions compared to keyword-based systems. 

For instance, deep learning methods are systematically applied to construct business chatbots, 

highlighting their evolution from simple conversational agents to more complex systems 

capable of handling diverse tasks [3]. 

-Sequence-to-Sequence Models for Chatbot Response Generation: These models, a 

cornerstone of modern conversational AI, enable chatbots to generate coherent and 

contextually appropriate responses. They learn to map an input sequence (user query) to an 

output sequence (chatbot response), allowing for more dynamic and human-like conversations 

[4]. 

-Attention Mechanisms for Context-Aware Responses: The introduction of attention 

mechanisms in neural networks has significantly enhanced chatbots' ability to maintain 

context over longer conversations. This allows the model to "focus" on the most relevant parts 

of the input sequence when generating a response, leading to more coherent and contextually 

accurate dialogues [5]. 

-External Knowledge Enhancement: Advanced chatbots are increasingly integrated with 

vast external knowledge bases, including medical databases, clinical guidelines, and research 

papers. This integration allows them to provide accurate and evidence-based information, 

crucial for applications in sensitive domains like healthcare [6]. 

-Challenges and Limitations of Deep Learning in Chatbot Systems: Despite these 

advancements, challenges persist. These include the need for massive amounts of high-quality 

training data, the computational expense of training large models, the difficulty in ensuring 



 

 

 

 

12 

 

 

 

 

complete factual accuracy, and the ethical considerations surrounding bias and transparency 

[7]. 

-Evaluation of Deep Learning-Based Chatbot Systems: Rigorous evaluation 

methodologies, including metrics for accuracy, relevance, and user satisfaction, are essential 

to assess the performance of deep learning-based chatbots in real-world scenarios [8]. 

-Emerging Trends and Future Research: Future directions involve enhancing chatbots' 

emotional intelligence, improving their ability to handle complex reasoning, and ensuring 

their ethical and responsible deployment, especially in critical sectors like healthcare [9]. 

In the context of medical applications, researchers have explored the design of chatbots to 

assist patients with common queries, provide information about diseases, and offer 

preliminary guidance. For example, a study presented a chatbot designed for a college website 

to help students and staff find information easily [10]. While this example focuses on a 

university setting, the underlying principles of addressing information accessibility and 

enhancing user experience are directly transferable to "Sahaty"'s goal in healthcare. Another 

paper discussed a chatbot designed to assist new research scholars with common queries 

about research fundamentals, highlighting the importance of Natural Language Processing for 

efficient information retrieval [11]. These studies underscore the general applicability of 

chatbot technology in streamlining information access, a core function "Sahaty" aims to fulfill 

in the medical domain. 

2.3. Development and Applications of GPT Models in Healthcare 

The advent of Generative Pre-trained Transformer (GPT) models, particularly those 

developed by OpenAI, has marked a new era in conversational AI. These models, built upon 

the Transformer architecture, have demonstrated unprecedented capabilities in understanding 

and generating human-like text, making them highly suitable for complex applications like 

medical chatbots. 
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2.3.1. Development of GPT Models 

GPT models are fundamentally based on the Transformer architecture, which revolutionized 

NLP by introducing attention mechanisms that allow the model to weigh the importance of 

different words in a sequence [12]. The development trajectory of GPT models has been 

characterized by exponential growth in model size and sophistication: 

-GPT-1 (2018): Introduced by OpenAI, GPT-1 was a pioneering step, demonstrating the 

power of pre-training on large, unlabelled text corpora and then fine-tuning for specific tasks. 

It featured a 12-layer transformer decoder [13]. 

-GPT-2 (2019): Significantly expanded to 1.5 billion parameters, GPT-2 showcased 

improved performance on various language tasks with minimal training examples, excelling 

in long-distance relationship recognition and sentence prediction [14]. 

-GPT-3 (2020): A monumental leap with 175 billion parameters, GPT-3 was trained on the 

massive "Common Crawl" dataset. It exhibited remarkable versatility in generating human-

like text, performing basic mathematics, and even writing code [15]. 

-GPT-3.5: An enhanced iteration of GPT-3, trained on a mixture of text and code, further 

improving its understanding of linguistic relationships. This version became foundational for 

developing tailored systems for specific tasks, leveraging extensive web data [16]. 

-GPT-4 (March 2023): The latest major iteration, GPT-4, is a multimodal model capable of 

processing both text and images. It supports significantly larger context windows (up to 

32,768 tokens) and was fine-tuned with reinforcement learning from human feedback, 

enhancing its ability to manage extensive text sequences and complex reasoning tasks [17]. 

These models utilize unsupervised learning in their pre-training phase to understand the 

intricate relationships between words and their context within vast datasets. This pre-training 

process enables the models to learn robust representations of natural language that can then be 
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efficiently fine-tuned for specific downstream tasks, such as preliminary medical diagnosis 

[18]. 

2.3.2. Applications of GPT Models in Healthcare 

GPT models hold immense potential to revolutionize various sectors, with healthcare 

being one of the most impactful. Their capabilities can significantly enhance efficiency, 

accessibility, and personalization in medical services: 

-Clinical Decision Support: GPT models can assist clinicians by providing rapid access to 

vast medical literature, summarizing patient records, and suggesting differential diagnoses 

based on presented symptoms. This can aid in making more informed decisions and reducing 

diagnostic errors [19]. 

-Personalized Medicine: By analyzing patient data, including genetic information and 

medical history, GPTs can help in developing personalized treatment plans and predicting 

individual responses to therapies [20]. 

-Drug Discovery and Development: LLMs can accelerate drug discovery by analyzing vast 

chemical and biological databases, identifying potential drug candidates, and predicting their 

interactions with biological systems [21]. 

-Diagnosis Support and Disease Prediction: As demonstrated by projects like "Sahaty," 

GPTs can serve as powerful tools for preliminary diagnosis by analyzing reported symptoms 

and predicting potential diseases. They can also assist in early disease detection by identifying 

patterns in patient data [22]. 

Example:  -DeepScribe: Developed in 2019, DeepScribe is a GPT-based medical project that 

creates AI medical scribes. It partners with major US healthcare providers like One Medical 

and Stanford Medicine to automate clinical documentation, allowing doctors to focus more on 

patient interaction rather than note-taking [23]. This exemplifies how AI, specifically GPT, 
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can streamline medical processes and improve efficiency, a principle directly applicable to 

"Sahaty"'s goal of automating preliminary patient inquiries. 

-Patient Education and Engagement: GPT-powered chatbots can provide patients with 

accessible and understandable information about their conditions, treatment options, and 

preventive care. This empowers patients to take a more active role in managing their health 

[24]. 

-Medical Research and Literature Review: LLMs can rapidly synthesize information from 

thousands of research papers, identify trends, and generate hypotheses, significantly 

accelerating the pace of medical research [25]. 

However, the deployment of GPT models in healthcare also comes with significant challenges 

that must be addressed. These include ensuring data privacy and security (especially with 

sensitive patient information), mitigating biases inherent in training data, navigating complex 

regulatory landscapes, and fostering user trust in AI-driven medical advice [26]. Despite these 

obstacles, ongoing research and responsible implementation are paving the way for GPTs to 

make a transformative contribution to the healthcare industry, enhancing its capabilities and 

making medical services more accessible and efficient globally, and specifically within 

Algeria. 
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Chapter 3: Fundamentals of AI and Natural Language Processing 

3.1. Overview of Artificial Intelligence 

Artificial Intelligence (AI) has its foundational roots in the mid-20th century, inspired by 

pioneers like Alan Turing, who introduced concepts such as the Turing Test to evaluate 

machine intelligence. The term "artificial intelligence" was officially coined in 1956 during 

the Dartmouth Summer Research Project on AI, marking the formal inception of the field 

[27]. Early AI systems, such as ELIZA, demonstrated initial promise by mimicking human 

conversation through rules-based "expert systems." However, these early systems were 

limited in scope and functionality, primarily operating on predefined patterns rather than true 

understanding or learning. 

The journey of AI has been marked by alternating periods of intense optimism and profound 

disappointment, often referred to as "AI winters," particularly from the 1960s to the 1980s. 

These cycles were characterized by overhyped expectations followed by significant setbacks 

in research progress and substantial reductions in funding. The resurgence of AI began in the 

1990s and gained considerable momentum into the 2000s, primarily driven by advancements 

in machine learning techniques, particularly the development and refinement of neural 

networks. This era witnessed significant breakthroughs, such as IBM's Deep Blue defeating 

the world chess champion Garry Kasparov in 1997 and Google's AlphaGo defeating the world 

champion Go player Lee Sedol in 2016, showcasing AI's growing prowess in complex 

strategic games. 

Currently, we are experiencing what some term an "AI Fall," a period of widespread adoption 

and impressive capabilities, where AI systems powered by deep learning algorithms are 

achieving human-level performance in various demanding domains, including image and 

speech recognition, and increasingly, natural language understanding and generation. Despite 

these remarkable achievements, several key challenges remain pertinent. Developing AI for 
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highly complex and sensitive domains like healthcare (as with "Sahaty"), integrating AI 

seamlessly with nuanced human decision-making processes, and effectively leveraging AI for 

personalized customer engagement are critical areas of ongoing focus. Numerous academic 

articles and industry studies are actively exploring these challenges, proposing innovative 

frameworks for enhanced human-AI collaboration and addressing the ethical implications of 

widespread AI deployment [28]. 

As AI technology continues to proliferate and integrate into daily life, several critical issues 

will need to be addressed to ensure its beneficial and equitable integration into society. These 

include the imperative for robust regulation and clear accountability mechanisms for AI 

systems, the crucial task of mitigating potential biases embedded within AI algorithms (which 

can perpetuate societal inequalities), and effectively addressing the profound impact of AI on 

employment patterns. Potential solutions to these multifaceted challenges involve rigorously 

auditing AI training data and algorithms for fairness, establishing clear and actionable ethical 

guidelines for AI developers and deployers, implementing comprehensive retraining programs 

for workers potentially displaced by AI advancements, and fostering robust international 

coordination on AI governance to ensure global standards and responsible development. 

Fundamentally, societies will need to engage in profound deliberations on how to 

harmoniously integrate AI systems with human intelligence and values, ensuring that AI 

advancements contribute positively to the global community and uphold human dignity [29]. 

3.2. Basics of Natural Language Processing (NLP) 

Natural Language Processing (NLP) is a pivotal subfield of Artificial Intelligence that serves 

as the programmatic interface enabling computers and humans to effectively 

intercommunicate using natural language. NLP empowers computers to analyze, interpret, 

and generate vast amounts of language data from diverse sources, ranging from text 

documents to spoken conversations. Developers utilizing NLP techniques can significantly 

enhance the "knowledge" and capabilities of chatbots, allowing them to process a wide array 
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of linguistic tasks such as text analysis, stemming, text summarization, automatic 

summarization, topic extraction, text mining, speech recognition, translation, segmentation, 

and sophisticated automatic question answering systems [30]. 

NLP fundamentally combines two intertwined techniques: Natural Language Generation 

(NLG) and Natural Language Understanding (NLU). Together, these components enable AI-

powered chatbots like "Sahaty" to process complex user inputs, whether text or audio 

messages, and formulate appropriate, contextually relevant responses. 

NLP systems are typically structured in several layers, including: 

-Application Layer: The user-facing component where interaction occurs. 

-Data Storage Layer: Where linguistic data and knowledge bases are stored. 

-NLP Engine: The core processing unit that performs linguistic analysis. 

-Platform for Data Lake: For managing large volumes of raw and processed linguistic data. 

For "Sahaty" to function effectively as a medical chatbot, its NLP engine must master both 

NLU and NLG: 

-Natural Language Understanding (NLU): NLU is the process of mapping user-provided 

input in natural language to its underlying useful representations or meanings. It is concerned 

with analyzing and interpreting the often-unusual or ambiguous phenomena inherent in 

human language, such as sarcasm, idioms, or grammatical errors. NLU is crucial for 

applications like "Sahaty" because it allows the system to accurately grasp the user's intent, 

identify symptoms, and understand the context of medical queries, even when phrased 

informally [31]. Key aspects of NLU include: 

-Complex Linguistic Phenomena: NLU systems must proficiently handle ambiguities 

(lexical and referential), ellipses (missing words implied by context), false starts, spurious 
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repetitions, nonliteral language (metaphors, irony), indirect speech acts, implicatures, and 

common production errors in human speech or text. 

-Contextual Understanding: Beyond individual words, NLU requires understanding the 

broader conversational context, including the chatbot's own previous responses, the user's 

implicit plans and goals, and modeling the interlocutor’s knowledge and intentions. It also 

involves recognizing human behaviors like emotions (e.g., urgency, distress) and cooperative 

actions. 

-Integration with Other Inputs: While "Sahaty" is primarily text-based, advanced NLU can 

involve combining linguistic interpretations with other sensory data (e.g., from wearables, if 

integrated) for a more comprehensive understanding of a user's health state. 

-Handling Incomplete Information: Effective NLU systems must be able to act on partial 

information, store and recall relevant data from the conversation, and seek clarification from 

the user when needed to ensure accurate understanding. 

-Beyond Text-String Manipulation: True NLU necessitates cognitive modeling and a 

holistic approach that integrates various knowledge and context aspects, moving far beyond 

simple keyword matching or text manipulation techniques to achieve genuine comprehension 

[32]. 

-Natural Language Generation (NLG): NLG is the inverse process of NLU; it focuses on 

producing meaningful phrases and sentences in natural language from an internal, structured 

representation. Essentially, it translates data and AI-generated insights into human-readable 

and understandable text. This field within AI is dedicated to creating systems that can 

generate human-like text from structured data, significantly enhancing AI's ability to 

communicate naturally and effectively with humans by producing relevant, coherent, and 

engaging text [33]. For "Sahaty," robust NLG ensures that preliminary diagnoses, health 
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information, and guidance are communicated clearly, empathetically, and in a manner that is 

easy for the user to comprehend. NLG involves several key steps: 

-Data-to-Text: Converting structured data (e.g., AI's internal representation of a diagnosis) 

into fluid, readable text. 

-Content Planning: Deciding what information to include in the response and how to 

structure it logically and effectively for the user. 

-Sentence Aggregation: Combining various pieces of information into coherent and 

grammatically correct sentences. 

-Lexicalization: Choosing the most appropriate words and phrases to convey the intended 

meaning and tone (e.g., using medical terms where appropriate, but simplifying for general 

users). 

-Referring Expressions: Ensuring proper use of pronouns and other references to entities 

within the conversation. 

-Surface Realization: The final step of generating grammatically correct and fluent 

sentences, ensuring the output sounds natural and human-like [34]. 

NLG systems have diverse applications, including describing database contents, explaining 

expert system behaviors, generating limited reports, and presenting information in a user-

friendly manner [35]. It is generally considered more straightforward to realize NLG than 

NLU because an NLG system controls the complexity of its output structure, whereas an NLU 

system must contend with the inherent ambiguity and variability of human input [36]. 

3.3. Key Concepts in Machine Learning 

Machine learning (ML) is a fundamental branch of artificial intelligence that 

systematically applies algorithms to synthesize underlying relationships and patterns within 
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data. For instance, ML systems can be meticulously trained on vast datasets to power 

automatic speech recognition systems (like smartphone virtual assistants) that accurately 

convert acoustic information into semantic structures expressed as sequences of words. ML is 

already finding widespread and transformative uses across numerous applications, including 

but not limited to web search optimization, credit scoring, stock market prediction, gene 

sequence analysis, sophisticated behavioral analysis, smart coupon generation, accelerated 

drug development, accurate weather forecasting, advanced big data analytics, and countless 

other user-centric innovations [37]. ML is poised to play an increasingly decisive role in the 

development of a host of future user-centric innovations, including intelligent medical 

chatbots like "Sahaty." 

In 1959, Arthur Samuel famously described ML as the “field of study that gives computers 

the ability to learn without being explicitly programmed” [38]. He posited that programming 

computers to learn from experience would eventually eliminate the need for much of the 

detailed, explicit programming effort previously required. This foundational idea was further 

formalized by Tom M. Mitchell's definition of ML: “A computer program is said to learn 

from experience E with respect to some class of tasks T and performance measure P, if its 

performance at tasks in T, as measured by P, improves with experience E” [39]. This 

definition underscores the iterative and adaptive nature of machine learning, where systems 

continuously refine their capabilities based on new data and feedback, a principle central to 

"Sahaty"'s ongoing improvement. 

Machine learning algorithms are typically organized into a taxonomy based on the desired 

outcome or the nature of the data available for learning. The most common algorithm types 

include supervised learning, unsupervised learning, and reinforcement learning. 
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Figure 1 Machine learning design [101] 

3.3.1. Supervised Learning 

Supervised learning is a paradigm where the algorithm learns a function that maps input data 

to desired output labels. In this approach, the model is "supervised" by a labeled dataset, 

meaning each input example in the training data is paired with the correct output. The 

algorithm's goal is to learn the underlying patterns and relationships that connect inputs to 

outputs, enabling it to make accurate predictions on new, unseen data. One standard 

formulation of the supervised learning task is the classification problem, where the learner is 

required to learn (or approximate the behavior of) a function that maps an input vector into 

one of several predefined classes by examining numerous input-output examples of that 

function [40]. Common supervised learning techniques include Linear Regression, Logistic 
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Regression, Classification and Regression Trees (CART), Naïve Bayes, K-Nearest Neighbors 

(KNN), and various deep learning architectures. 

 

Figure 2 Supervised learning example [102] 

For example, in a medical context, a supervised learning model could be trained on a dataset 

of patient symptoms (inputs) paired with their confirmed diagnoses (outputs). The model 

would learn to associate specific symptom combinations with particular diseases. When a new 

set of symptoms is fed into the trained model, it would then predict the most likely 

preliminary diagnosis based on its learned knowledge. This is directly applicable to how 

"Sahaty" would learn to associate user-reported symptoms with potential medical conditions. 
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3.3.2. Unsupervised Learning 

Unsupervised learning is a type of ML algorithm that enables the model to discover hidden 

patterns, structures, or relationships within unlabeled data without any human intervention or 

explicit guidance. Unlike supervised learning, there is no "answer key" provided during 

training. The model's objective is to infer the inherent structure from the input data itself. GPT 

models, including those leveraged by "Sahaty," extensively utilize unsupervised learning 

during their pre-training phase. This allows them to understand the complex relationships 

between words, their context, and the overall structure of language within the vast amounts of 

text data they are exposed to [41]. This foundational understanding of language is what 

enables "Sahaty" to comprehend diverse medical queries and generate coherent responses. 

 

Figure 3 Unsupervised learning [103] 

For example, an unsupervised learning algorithm might analyze a large corpus of medical 

texts and identify clusters of symptoms that frequently appear together, even without being 
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explicitly told that these clusters correspond to specific diseases. It can group similar patient 

queries or medical conditions based on their intrinsic characteristics. While it cannot label 

these clusters (e.g., "this cluster is 'influenza'"), it can identify that certain sets of symptoms 

are related. Any new, unlabeled data (e.g., a new user's symptoms) would then automatically 

fit into one of these learned clusters, providing a basis for preliminary categorization and 

subsequent supervised fine-tuning. 

3.3.3. Reinforcement Learning 

Reinforcement Learning (RL) is a machine learning paradigm concerned with how an "agent" 

should take suitable actions in an "environment" to maximize a cumulative "reward" signal 

over time. It is distinct from both supervised and unsupervised learning in that it operates 

without a predefined training dataset containing correct answers. Instead, the learning agent 

decides what actions to take through trial and error, receiving rewards or penalties based on 

the outcomes of its actions. The agent's goal is to learn an optimal "policy" – a mapping from 

states to actions – that maximizes the total expected reward [42]. RL is employed by various 

software and machines to find the best possible behavior or path to take in a specific situation, 

dynamically adapting to changing environments. 

 

 

 

 

 

 

 

Figure 4 Reinforcement learning [104] 
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In the context of "Sahaty" and advanced AI models like GPT, reinforcement learning, 

particularly Reinforcement Learning from Human Feedback (RLHF), plays a crucial role in 

fine-tuning. For example, after a GPT model has been pre-trained and initially fine-tuned, 

human evaluators can provide feedback on the quality, helpfulness, and safety of its 

responses. The AI agent then learns from this human feedback (rewards/penalties) to adjust its 

internal policy, making it more likely to generate desirable responses in the future. This 

iterative process allows "Sahaty" to continuously refine its conversational style, ensure its 

medical advice is not only accurate but also empathetic and safe, and align its behavior with 

user expectations and ethical guidelines. This "learning from experience" is vital for the 

nuanced and high-stakes interactions required in a medical chatbot [43]. 
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Chapter 4: Understanding GPT Technology 

4.1. History and Evolution of GPT Models 

The journey of Generative Pre-trained Transformer (GPT) models represents a pivotal 

trajectory in the advancement of Artificial Intelligence, particularly in the realm of Natural 

Language Processing (NLP). This evolution has transformed the capabilities of AI from basic 

language processing to sophisticated human-like text generation and understanding, making 

them indispensable for applications like "Sahaty." 

4.1.1. Early GPT Models 

The landscape of NLP models prior to GPT was largely dominated by architectures that 

required extensive task-specific, hand-annotated datasets for training. This approach 

inherently limited their ability to generalize across different tasks due to the significant 

challenges and costs associated with acquiring large volumes of labeled data. 

GPT-1 (2018): Introduced by OpenAI, GPT-1 marked a significant paradigm shift. It 

pioneered the use of unsupervised pre-training on vast amounts of unlabelled text data, 

followed by fine-tuning on various downstream tasks. This model featured a 12-layer 

Transformer decoder architecture and demonstrated impressive zero-shot performance, 

meaning it could perform tasks it hadn't been explicitly trained on with reasonable accuracy 

[13]. This foundational work laid the groundwork for future advancements. 

GPT-2 (2019): Building on its predecessor, GPT-2 dramatically scaled up the model size to 

1.5 billion parameters, a tenfold increase compared to GPT-1. This expansion, coupled with 

improved training techniques, led to a substantial enhancement in performance across a wide 

array of language tasks, requiring minimal training examples. GPT-2 particularly excelled in 

recognizing long-distance relationships within text and predicting subsequent sentences, 

showcasing its advanced understanding of linguistic coherence [14]. 
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GPT-3 (2020): Representing a monumental leap in scale and capability, GPT-3 boasted an 

astonishing 175 billion parameters. It was primarily trained on the colossal "Common Crawl" 

dataset, a web-scraped corpus comprising billions of web pages. This immense scale and 

diverse training data enabled GPT-3 to generate remarkably human-like text, perform basic 

mathematical operations, write functional code, and handle a wide variety of NLP tasks with 

high accuracy. Despite its groundbreaking capabilities, its sheer size made it resource-

intensive and costly to operate [15]. 

GPT-3.5: An updated and optimized version of GPT-3, GPT-3.5 was further trained on a 

refined mixture of text and code. This hybrid training significantly improved its understanding 

of intricate relationships between words, sentences, and various programming components. 

GPT-3.5 became a foundational model for developing tailored systems for specific 

applications, leveraging its extensive knowledge derived from web data, including Wikipedia, 

social media, and news content [16]. This iteration is particularly relevant to "Sahaty" as it 

represents the direct lineage of models that can be fine-tuned for specialized domains like 

medical diagnosis. 

4.1.2. Recent Developments 

The evolution of GPT models continues at a rapid pace, pushing the boundaries of what AI 

can achieve in language understanding and generation. 

GPT-4 (March 2023): The latest major iteration, GPT-4, represents a significant 

advancement towards multimodal AI. It is capable of processing both text and image inputs, 

offering unprecedented versatility in understanding and responding to complex queries that 

involve visual information. GPT-4 also supports substantially larger context windows (up to 

32,768 tokens), allowing it to maintain coherence and context over much longer conversations 

or documents compared to its predecessors. A key aspect of its development involved fine-

tuning with reinforcement learning from human feedback, enhancing its ability to follow 
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instructions and generate safer, more aligned responses. Access to GPT-4 is primarily through 

ChatGPT Plus subscriptions and a business API, often requiring a waitlist due to high demand 

[17]. 

Ongoing Refinements (e.g., GPT-4.5 concept): While specific public details on GPT-4.5 are 

not officially released, the trend in recent developments suggests continuous refinements in 

multimodal processing, further improvements in understanding and generating text, and 

enhanced efficiency in resource utilization. The industry's focus is on balancing raw power 

with cost-effectiveness, aiming to make advanced AI capabilities more accessible and 

practical for real-world applications like "Sahaty." 

4.1.3. Current Trends 

The trajectory of GPT technology and large language models is shaped by several overarching 

trends that will influence the future of AI applications, including medical chatbots: 

Custom Models: There is an increasing emphasis on developing and deploying customizable 

LLMs that can be precisely tailored to specific industry needs, domains, or organizational 

requirements. This allows for highly specialized applications, such as "Sahaty" for medical 

diagnosis, to achieve superior performance and relevance compared to general-purpose 

models. 

Ethical AI: As AI models become more powerful and pervasive, there is a growing and 

critical focus on responsible AI usage. This includes ensuring transparency in decision-

making processes, actively mitigating biases embedded within training data, and aligning AI 

behavior with human values and societal norms. For "Sahaty," ethical considerations around 

patient safety, data privacy, and diagnostic accuracy are paramount. 

Integration: Future trends point towards enhanced integration of LLMs with other 

technologies and platforms. This involves creating seamless AI-driven solutions that can 
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operate across various applications, devices, and data sources, fostering a more interconnected 

and intelligent digital ecosystem. For "Sahaty," this could mean integration with electronic 

health records (with proper consent), wearable health devices, or other healthcare platforms. 

4.2. Architecture of GPT Models 

GPT models are built upon sophisticated neural network architectures specifically designed 

for Natural Language Processing (NLP) tasks, including language modeling, text 

classification, and text generation. The foundational architecture for all GPT models is the 

Transformer model [44]. 

The Transformer model, introduced by Vaswani et al. (2017), revolutionized NLP by 

employing self-attention mechanisms to process input sequences of variable length. This 

makes it exceptionally well-suited for NLP tasks where understanding long-range 

dependencies within text is crucial. GPT simplifies the original Transformer architecture by 

exclusively utilizing its decoder blocks, omitting the encoder blocks present in the original 

Transformer. This decoder-only architecture is particularly effective for generative tasks, 

where the model predicts the next token in a sequence based on all preceding tokens. 

The GPT model takes this Transformer-based architecture and pre-trains it on vast amounts of 

text data using unsupervised learning techniques. The pre-training process involves a specific 

task known as language modeling, where the model learns to predict the next word in a 

sequence given the preceding words. This extensive pre-training enables the model to acquire 

rich, generalized representations of natural language, which can then be efficiently fine-tuned 

for specific downstream tasks like preliminary medical diagnosis in "Sahaty" [45]. 
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Figure 5 Conceptual architecture of a GPT model [105] 

4.2.1. Components of the GPT architecture 

The core functionality of GPT models is derived from the intricate interplay of several key 

architectural components: 

-Input Embedding Layer: This layer serves as the initial interface for the model. It maps 

raw input tokens (which can be words, subwords, or characters, depending on the tokenization 

strategy) into continuous vector representations. These numerical vector embeddings capture 

the semantic meaning of the tokens and can be processed by the subsequent Transformer 

blocks [46]. For "Sahaty," this means converting user-inputted symptoms and queries into a 

format the AI can understand. 
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-Positional Encoding: Since the Transformer blocks, by their nature, process input tokens in 

parallel without an inherent notion of their order or position in the sequence, positional 

encoding is crucial. It adds information about the relative or absolute position of tokens to the 

input embeddings. This allows the model to understand the sequence of words, which is vital 

for comprehending grammatical structure and contextual meaning in a medical query [47]. 

-Masking: In the context of GPT's decoder-only architecture, masking is a critical 

mechanism. During the pre-training phase (language modeling), the model is designed to 

predict the next word in a sequence. Masking ensures that when the model is predicting a 

particular word, it can only attend to (or "see") the tokens that come before that target word in 

the sequence. This prevents information leakage from future tokens, maintaining the auto-

regressive nature of language generation. 

-Transformer Blocks: These are the fundamental building blocks of the GPT architecture. 

Each Transformer block typically consists of two main sub-layers: a multi-head self-attention 

mechanism and a position-wise fully connected feed-forward network. 

-Multi-head Self-Attention Module: This is the core innovation of the Transformer. It 

allows the model to weigh the importance of different parts of the input sequence when 

processing each token. "Multi-head" means the attention mechanism is run multiple times in 

parallel, allowing the model to capture different types of relationships (e.g., syntactic, 

semantic) within the text. This is critical for "Sahaty" to understand how various symptoms 

relate to each other in a complex medical description [48]. 

-Feed-Forward Networks: These are standard neural networks applied independently to 

each position in the sequence, further transforming the representations learned by the attention 

mechanism. 

-Linear and Softmax Functions: In the final output layer of the GPT architecture, a linear 

layer transforms the output of the last Transformer block into a set of "logits" (raw scores). 



 

 

 

 

35 

 

 

 

 

Subsequently, the softmax function is applied to these logits. The softmax function converts 

these raw scores into a probability distribution over the vocabulary, indicating the likelihood 

of each word being the next token in the sequence. This allows "Sahaty" to generate coherent 

and grammatically correct responses by selecting the most probable next words [49]. 

-Pre-training: This is a cornerstone of the GPT architecture. In pre-training, the model is 

trained on an enormous amount of diverse, unlabelled text data in an unsupervised manner. 

This phase enables the model to learn a vast array of linguistic patterns, grammatical 

structures, factual knowledge, and reasoning capabilities, without being explicitly 

programmed for any specific task. This general knowledge forms the foundation upon which 

fine-tuning can build [50]. 

-Fine-tuning: Fine-tuning is the process of adapting a pre-trained neural network model, such 

as GPT, to a new, specific task or domain by further training the model on a smaller, task-

specific dataset. For "Sahaty," this involves adjusting the parameters of the pre-trained GPT 

model to optimize its performance specifically for preliminary medical diagnosis and health 

information queries, leveraging the general language understanding acquired during pre-

training while specializing in medical nuances [51]. 
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Figure 6 Pre-training, Fine-Tuning, and In-Context Learning3 [106] 

-Language Modeling: Language modeling is the core objective during the pre-training phase 

of the GPT architecture. It is the task of predicting the next word in a sequence based on the 

preceding words. This objective allows the model to learn deep statistical relationships 

between words and their meanings within the training data, forming the basis for its 

generative capabilities [52]. 

4.3. Enabling Technologies Related to GPT 

GPT models, and consequently applications like "Sahaty," represent the convergence and 

synergistic application of several advanced technological paradigms. Their remarkable 

capabilities are not solely due to their architectural design but also to the mature and evolving 

ecosystem of supporting technologies. 

-Artificial Intelligence (AI): At its fundamental level, GPT is a product of AI. AI involves 

simulating intelligent behavior in machines, enabling them to learn, reason, understand 

natural language, and perceive their environment [53]. AI significantly enhances GPT models 
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by improving language generation through sophisticated fine-tuning, enabling more natural 

dialogue generation, and deepening natural language understanding. For instance, GPT can be 

specifically trained on domain-specific texts, such as legal or medical corpora, to achieve 

superior comprehension and language production within those specialized fields [54]. 

Techniques like reinforcement learning from human feedback and advanced semantic parsing 

contribute to GPT's ability to generate engaging dialogues and accurately understand complex 

language relationships [55]. However, the ethical implications, including potential biases in 

AI algorithms and environmental impacts of large-scale model training, remain critical 

concerns that necessitate responsible and ethical AI development and deployment [56, 57]. 

-Big Data: The sheer scale and complexity of GPT models necessitate "Big Data" – the vast 

amounts of structured and unstructured data produced by businesses, individuals, and 

machines, significantly amplified by technologies like the Internet of Things (IoT) [58]. This 

data transformation has revolutionized data analysis and decision-making, offering invaluable 

insights for advanced models like GPT in NLP. GPT models, particularly GPT-4, leverage 

deep learning and big data principles by training on extensive datasets from diverse sources 

such as books, articles, social media, and web crawls to capture the nuances of human 

language and continuously improve accuracy [59]. These models are highly adaptable, 

suitable for various tasks including question-answering and language translation [60]. While 

big data undeniably enhances GPT's capabilities, it also presents inherent challenges related to 

data quality, accuracy, and critical privacy concerns [61]. Nevertheless, with the ongoing 

exponential growth of data, GPT models are poised to become even more sophisticated, 

potentially revolutionizing NLP and related fields [62]. Ethical considerations and ensuring 

data accuracy remain paramount as organizations harness the benefits of big data and GPT 

technology. 

-Cloud Computing: Cloud computing, referring to the on-demand availability of computing 

resources (such as storage and processing power) over the internet, has been a pivotal enabler 
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for the success of GPT models [63]. It provides the necessary computational capabilities and 

unparalleled scalability required to train and deploy these immensely large and complex 

models. Applications like natural language generation and complex virtual simulations benefit 

immensely from the enhanced computational resources offered by cloud services [64]. Cloud 

computing allows GPT models to scale effortlessly to handle demand spikes, process massive 

datasets, and avoid the prohibitive limitations of on-premises hardware. This makes it a cost-

effective and flexible solution for managing the intensive computational demands of LLMs 

[65]. Platforms like AWS and Google Cloud Platform provide distributed resources essential 

for training GPT models, enabling access to vast computing power globally [66]. 

Furthermore, the high security and compliance standards offered by reputable cloud providers 

help protect GPT models and their underlying data from online threats, although concerns 

about data security and performance variability persist and require careful management [67, 

68]. Despite potential drawbacks like dependency on internet connectivity and long-term 

subscription costs, cloud computing remains an absolutely crucial enabler for GPT's efficient 

and widespread operation. 

-5G and Beyond Networks: The latest advancements in cellular technology, 5G and beyond 

networks, offer significantly faster data speeds, ultra-low latency, and enhanced connectivity. 

These attributes profoundly benefit the training and deployment of complex language models 

like GPT [69]. These networks facilitate much faster data transmission and drastically reduced 

latency, which is critical for improving real-time responses in conversational AI applications 

like "Sahaty," enabling quick and accurate language processing during live interactions [70]. 

Additionally, the increased capacity and reliability of 5G networks are essential for supporting 

large-scale language processing tasks, with the potential for deploying models closer to users 

through edge computing to further enhance responsiveness [71]. Ultra-Reliable Low Latency 

Communication (URLLC), a key feature of 5G, ensures real-time, highly reliable 

communication between devices, which is vital for seamless and uninterrupted interactions in 
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GPT applications, especially in critical domains like healthcare where delays can be 

detrimental [72]. However, the widespread implementation of 5G also introduces new 

cybersecurity risks and privacy concerns due to increased internet access points and the 

substantial data volumes processed by GPT models, alongside the high infrastructural costs 

associated with network upgrades [73]. 

-Human-Computer Interaction (HCI): Human-Computer Interaction (HCI) is a 

multidisciplinary field focused on the design and use of computer technology, specifically on 

the interfaces and interactions between people and computers [74]. HCI profoundly influences 

GPT models by driving the design of natural language interfaces, enhancing the overall user 

experience, and creating more intuitive and effective interactions. It plays a critical role in 

assessing GPT's performance with real users, identifying areas for improvement to boost 

reliability and accuracy, and ensuring the AI's responses are understood and well-received 

[75]. HCI principles also streamline interactions, aiming to reduce the time and cognitive 

effort needed for users to effectively engage with GPT-powered systems like "Sahaty" [76]. 

However, HCI research itself can inadvertently introduce biases if not conducted with diverse 

user populations, and developing truly effective and empathetic interfaces for evolving GPT 

models can be both costly and complex [77]. Additionally, broader ethical concerns like user 

privacy, algorithmic bias, and potential misuse of AI persist in the application of GPT models, 

underscoring the need for continuous HCI research to ensure responsible development [78]. 

4.4. Deep Learning Approaches: Powering GPT 

Deep learning, a highly influential subfield of machine learning, empowers computers to 

perform complex tasks such as image recognition, speech processing, and natural language 

understanding by mimicking the hierarchical processing of information in the human brain. It 

has profoundly impacted various domains, particularly computer vision and image analysis, 

excelling in tasks like image classification, segmentation, and completion. Fundamentally, 

deep learning centers on the development and application of Artificial Neural Networks 
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(ANNs), which are inspired by the biological structure and functionality of the brain. Modern 

deep learning provides a robust framework for supervised learning, allowing for the 

representation of incredibly complex functions through the strategic addition of multiple 

layers and numerous interconnected units within the neural network. 

4.4.1. Artificial Neural Networks (ANNs): 

Artificial Neural Networks (ANNs) are computational models inspired by the structure and 

function of biological neural networks. They are renowned for their universal approximation 

capabilities, meaning they can learn to approximate virtually any complex function by 

identifying intricate patterns and relationships from examples. ANNs consist of multiple 

interconnected layers, each composed of various functions (neurons or nodes), with 

sophisticated learning algorithms determining how the connections (weights) and activation 

functions within these layers are adjusted to produce desired outputs. Despite their inspiration 

from biological neurons, ANNs differ fundamentally in their operational mechanisms and are 

mathematical models rather than direct biological simulations [79]. For "Sahaty," ANNs form 

the underlying computational fabric that allows the model to process complex linguistic 

inputs and generate responses. 

4.4.2. Convolutional Neural Networks (CNNs): 

Convolutional Neural Networks (CNNs) are a specialized type of deep learning model, 

primarily known for their exceptional performance in processing structured grid-like data, 

such as images. They achieve this through the use of convolutional layers, which apply 

learnable filters to input data, effectively identifying local patterns. While CNNs are not 

directly the core architecture of GPT (which relies on Transformers), their principles of 

hierarchical feature extraction and pattern recognition can be seen in the broader deep 

learning context that informs LLMs. For instance, some earlier NLP models used 1D 
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convolutions to process sequences, and the concept of learning hierarchical features is 

common across deep learning [80]. 

4.4.3. Recurrent Neural Networks (RNNs): 

Recurrent Neural Networks (RNNs) are a class of neural networks specifically designed to 

process sequential data by maintaining an internal "memory" of previous inputs. This 

characteristic makes them particularly well-suited for tasks involving sequences, such as 

natural language processing, speech recognition, and time-series prediction. Unlike 

feedforward neural networks, RNNs have loops in their architecture, allowing information to 

persist from one step to the next, which is crucial for understanding context in a conversation. 

However, vanilla RNNs suffer from the vanishing gradient problem, making it difficult for 

them to learn long-term dependencies [81]. More advanced RNN architectures like Long 

Short-Term Memory (LSTM) networks and Gated Recurrent Units (GRU) were developed to 

address these limitations by introducing gating mechanisms that allow the network to 

selectively remember or forget information over long sequences, significantly enhancing their 

ability to capture long-range contextual information in text [82]. While GPT's Transformer 

architecture has largely superseded RNNs in state-of-the-art NLP, RNNs were foundational in 

demonstrating the power of sequence processing and memory in language models. 
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Chapter 5: Design and Development 

5.1. Introduction to Fine-tuning 

The development of "Sahaty," a specialized medical AI chatbot, critically hinges on a 

sophisticated machine learning technique known as fine-tuning. While training a large 

language model (LLM) from scratch demands colossal computational resources, immense 

datasets, and extensive time, fine-tuning offers a highly efficient and effective alternative. It 

leverages the pre-existing, generalized knowledge embedded within a pre-trained model and 

adapts it to a new, more specific task or domain. This chapter will delve into the concept of 

fine-tuning, particularly its application to Large Language Models (LLMs) such as GPT, 

elucidate its underlying principles and mechanisms, and highlight its significant advantages 

over de novo model training, emphasizing its crucial role in tailoring "Sahaty" for precise 

medical diagnostic support and information dissemination. 

5.2. Definition and Principles of Fine-tuning 

Fine-tuning is a transfer learning approach in machine learning where a model that has been 

pre-trained on a large and diverse dataset for a general task is further trained on a smaller, 

specific dataset for a related, more specialized task. The core principle is that the pre-trained 

model has already learned a rich set of features, patterns, and representations from its initial 

extensive training. These learned features serve as an excellent starting point, making it 

unnecessary to begin learning from scratch for a new, but related, task. This concept is 

fundamental to the efficiency and effectiveness of modern AI systems in specialized domains 

[51, 83]. 

In the context of Large Language Models (LLMs) like GPT, the pre-training phase involves 

exposing the model to vast amounts of text data (e.g., from the internet, books, articles) to learn 

the statistical relationships between words, grammatical structures, factual knowledge, and 

general reasoning capabilities. This results in a powerful general-purpose language model 
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capable of generating coherent text, answering general questions, and performing various 

linguistic tasks [50]. 

The principles behind fine-tuning are deeply rooted in the idea of transfer learning, where 

knowledge gained from one task is effectively transferred and applied to another, typically 

more specific, task. For LLMs, this translates into several key operational principles: 

-Feature Extraction Capabilities: The lower layers of a pre-trained LLM function as 

powerful and generic feature extractors. They are highly adept at identifying fundamental 

linguistic structures, such as word embeddings, basic syntax, and common phrase patterns. 

Fine-tuning builds upon these foundational capabilities rather than attempting to relearn them 

[84]. 

-Efficient Knowledge Transfer: The higher layers of the LLM capture more abstract 

semantic and contextual understanding from the vast pre-training corpus. Fine-tuning allows 

these layers to adapt their general understanding to the specific nuances, terminology, and 

contextual requirements of a new, target domain, such as preliminary medical diagnosis. This 

transfer ensures that the model can leverage its broad linguistic intelligence while specializing 

its application [85]. 

-Reduced Data Requirements: One of the most significant advantages of fine-tuning is that 

it requires significantly less task-specific labeled data for the adaptation process compared to 

the enormous datasets needed to train a model from scratch. This is because the model has 

already acquired substantial general linguistic knowledge, reducing the burden of collecting 

and annotating large volumes of specialized data. This is particularly beneficial for niche or 

sensitive domains like healthcare, where data acquisition can be challenging [51]. 

-Accelerated Convergence: The optimization process during fine-tuning is considerably 

faster. Since the model begins from an already optimized and well-generalized state (i.e., its 

pre-trained parameters), it requires fewer training iterations and less computational time to 
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converge to an optimal solution on the new task compared to starting from random parameter 

initialization [86]. 

For "Sahaty," this implies that a pre-trained GPT model, having already mastered the 

intricacies of human language from exposure to billions of textual examples, can then be 

highly specialized. This specialization occurs through further training on carefully curated 

medical texts, anonymized patient-doctor dialogues, clinical guidelines, and symptom-

diagnosis relationships. This targeted fine-tuning process refines its general linguistic 

understanding, enabling it to accurately interpret complex medical symptoms, comprehend 

nuanced health queries, and generate medically accurate, contextually appropriate, and 

ethically sound preliminary responses. 

5.3. Mechanisms of Fine-tuning LLMs 

The process of fine-tuning Large Language Models like GPT for a specialized application 

such as "Sahaty" involves several intricate and interdependent mechanisms, building upon the 

foundational architecture described in Chapter 4. 

5.3.1. Parameter Initialization 

The fine-tuning process commences by utilizing the pre-trained weights and biases of the 

chosen GPT model as the initial parameters for the new task. This is a critical departure from 

training a model from scratch, where parameters are typically initialized randomly. By 

starting with parameters that have already been optimized from exposure to vast amounts of 

diverse text data during pre-training, the model effectively inherits a rich, generalized 

understanding of language and world knowledge. This "warm-start" significantly accelerates 

the subsequent training phase, as the model merely needs to adjust its existing knowledge to 

the new domain rather than learning fundamental linguistic patterns from scratch [87]. 

5.3.2. Task-Specific Data Preparation 
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A paramount step in effective fine-tuning is the meticulous preparation of a high-quality, 

relevant, and sufficiently sized task-specific dataset. For "Sahaty," this dataset is exclusively 

comprised of medical dialogues, symptom-diagnosis pairs, verified health information, 

clinical protocols, and other medical-grade textual data. This data must be carefully curated, 

cleaned, and accurately labeled to ensure its integrity and relevance. The data needs to be 

formatted in a way that aligns with the model's expected input-output structure, typically as 

conversational turns (e.g., user query followed by a desired medical response) or prompt-

completion pairs. The sheer quality, diversity, and representativeness of this medical dataset 

directly and profoundly impact the fine-tuned model's performance, accuracy, and safety 

within the target domain [88]. For the Algerian context, ensuring this dataset includes relevant 

regional medical conditions or common linguistic expressions related to health will further 

enhance "Sahaty"'s effectiveness. 

5.3.3. Training Objective Adaptation 

While the pre-training objective for most GPT models is traditionally unsupervised language 

modeling (predicting the next token in a sequence), the fine-tuning phase often adapts this 

objective or introduces new, task-specific objectives to precisely align the model's behavior 

with the specialized goal. For a medical chatbot like "Sahaty," the fine-tuning objective is 

specifically designed to optimize its ability to perform preliminary diagnosis and provide 

accurate health information. This can involve: 

Response Generation for Medical Queries: The primary objective is to train the model to 

generate medically sound, contextually appropriate, and empathetic responses when presented 

with a user's health query or description of symptoms. The loss function would penalize 

responses that are inaccurate, irrelevant, or potentially harmful. 
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Medical Question Answering: The objective might involve training the model to extract or 

synthesize precise answers from a provided medical context (e.g., a patient's medical history 

or a specific guideline document) in response to a direct question. 

Classification (Indirect): Although not a primary direct classification task, the model 

implicitly learns to classify symptoms or conditions as part of its generative process, aligning 

its output with specific diagnostic categories or informational needs [89]. 

The actual training process during fine-tuning involves feeding batches of the prepared task-

specific data to the model. A loss function (e.g., cross-entropy loss for token prediction) 

quantifies the discrepancy between the model's generated output and the desired true output. 

The backpropagation algorithm is then employed to calculate gradients, which are 

subsequently used by an optimizer to iteratively update the model's parameters (weights and 

biases) in order to minimize this calculated loss . 

5.3.4. Learning Rate and Optimization Strategy 

The choice and configuration of the learning rate are paramount during fine-tuning. Typically, 

the learning rate used during fine-tuning is set to a significantly smaller value (e.g., 1e-5 or 

2e-5) compared to the rate used during the initial pre-training phase. The rationale behind this 

is crucial: a larger learning rate might cause the model to "forget" the valuable general 

linguistic knowledge and robust representations acquired during its extensive pre-training. A 

smaller learning rate, on the other hand, allows for more gradual, subtle adjustments to the 

model's parameters, enabling it to refine its understanding and adapt to the nuances of the 

new, specialized domain without catastrophically altering its core capabilities. Optimization 

algorithms such as Adam (Adaptive Moment Estimation) or its variants (e.g., AdamW) are 

commonly employed due to their efficiency in handling large parameter spaces and their 

adaptive nature, which adjusts learning rates for different parameters [90]. 

5.3.5. Layer-wise Fine-tuning and Freezing (Advanced Techniques) 
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For even finer control and to prevent overfitting, particularly with smaller fine-tuning 

datasets, advanced strategies like layer-wise fine-tuning or "freezing" layers can be employed. 

-Layer Freezing: In this approach, the parameters of the lower layers of the GPT model 

(which encode more general linguistic features like word embeddings and basic syntax) might 

be "frozen" or kept static, preventing them from being updated during the fine-tuning process. 

This preserves the foundational knowledge. 

-Layer-wise Learning Rates: Conversely, the higher layers of the model, which are 

responsible for more abstract semantic and task-specific representations, are allowed to be 

fine-tuned. Sometimes, different learning rates are applied to different layers, with lower 

layers having smaller learning rates and higher layers having slightly larger ones. This 

nuanced approach helps to ensure that the model adapts effectively to the new task without 

losing its generalized understanding, optimizing performance and stability [91]. This 

technique is particularly valuable when computational resources are limited or when very 

small specialized datasets are available for fine-tuning. 

5.4. Advantages of Fine-tuning Over Training from Scratch 

The decision to fine-tune a pre-trained Large Language Model (LLM) like GPT for the 

development of "Sahaty," rather than embarking on the monumental task of building and 

training a model from scratch, offers a multitude of compelling advantages that are 

particularly pertinent for a startup project in a specialized domain. 

-Significantly Reduced Computational Cost: Training an LLM from scratch, especially one 

with billions of parameters like GPT-3 or GPT-4, demands astronomical computational 

resources. This typically involves thousands of high-performance GPUs running for weeks or 

even months, incurring exorbitant energy and hardware costs. Fine-tuning, in stark contrast, 

requires orders of magnitude less computational power and time. This makes it a far more 

accessible, practical, and economical approach for a startup like "Sahaty," enabling the project 
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to leverage cutting-edge AI capabilities without prohibitive initial infrastructure investments 

[92]. 

-Accelerated Development and Deployment Cycle: Since the foundational learning and 

initial model optimization have already been completed during pre-training, fine-tuning 

allows for a dramatically quicker development and deployment cycle. This agility enables 

"Sahaty" to rapidly iterate on model improvements, integrate new medical knowledge, and 

adapt to evolving user needs or market requirements, providing a significant competitive 

advantage in the fast-paced digital health sector. 

-Lower Data Requirements for Specialization: Building a robust and general-purpose LLM 

from scratch necessitates truly colossal, diverse, and meticulously curated datasets. Fine-

tuning, however, only requires a comparatively smaller, highly focused, and task-specific 

dataset. For a niche domain like medical diagnosis, where large volumes of perfectly labeled 

data can be challenging and expensive to acquire, this reduced data dependency is a critical 

advantage, making the project feasible. 

-Superior Performance through Transfer Learning: The pre-trained LLM has already 

learned an incredibly rich, generalized, and robust set of language representations and world 

knowledge from its exposure to billions of text examples. This extensive pre-existing 

knowledge acts as a powerful inductive bias, enabling the fine-tuned model to achieve 

significantly higher performance on the specific target task, even with limited task-specific 

data, compared to a model trained solely on the smaller dataset from scratch. This "transfer" 

of learned features is a cornerstone of deep learning success [51]. 

-Mitigation of the "Cold Start" Problem: A neural network trained entirely from scratch 

begins with randomly initialized parameters, meaning it possesses no inherent knowledge and 

would initially struggle to produce coherent or meaningful output. A fine-tuned model, 

conversely, can immediately generate sensible and contextually relevant responses due to its 



 

 

 

 

50 

 

 

 

 

pre-trained capabilities, offering a much better starting point for interaction, refinement, and 

user acceptance. 

-Access to State-of-the-Art Architectures: Fine-tuning provides the invaluable opportunity 

to leverage the most advanced and powerful LLM architectures (like the various GPT 

versions) without the colossal effort and resources required to design, implement, or validate 

them from the ground up. "Sahaty" directly benefits from years of cutting-edge research and 

development undertaken by leading AI organizations, allowing it to focus its resources on 

domain specialization. 

-Reduced Risk of Overfitting: When training complex models on relatively smaller, task-

specific datasets, there is a higher inherent risk of overfitting. Overfitting occurs when the 

model memorizes the training data too well but fails to generalize effectively to new, unseen 

examples. Fine-tuning, by leveraging the vast, generalized knowledge from pre-training, is 

significantly less prone to overfitting on the smaller fine-tuning dataset, leading to models that 

generalize better to real-world medical queries. 

In summary, fine-tuning represents the optimal strategic choice for the development of 

"Sahaty." It provides an efficient, cost-effective, and performance-enhancing pathway to 

develop a highly specialized and accurate AI application. This approach allows "Sahaty" to 

harness the full power of advanced GPT models, tailoring their immense language 

understanding capabilities to the critical, sensitive, and nuanced domain of preliminary 

medical diagnosis and health information, thereby effectively bridging the gap between 

general AI and highly specific healthcare needs within Algeria. 
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Chapter 6: Implementation 

6.1. Step-by-Step Implementation 

6.1.1 Core Setup 

 -Flutter Project Initialization: 

 

 - Dependency Integration: 

 

6.1.2 Multilingual Medical Filter 

 - Keyword Detection Logic: 
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 - Response Handling: 
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6.1.3 Custom Fine-Tuned Chatbot Integration 

 - Training Configuration 

 

 - API Integration 
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Figure 7 Sequence Diagram for User interaction Workflow with Fine-Tuned GPT-3.5 turbo chatbot 

6.2. Data Collection and Preparation for Fine-tuning 

The effectiveness and accuracy of "Sahaty" as a medical AI chatbot are directly contingent 

upon the quality and relevance of the data used to fine-tune its underlying GPT model. This 

section outlines the meticulous process of data collection, preparation, and formatting, 

emphasizing the critical considerations for building a robust and medically accurate 

knowledge base. 

6.2.1. Importance of High-Quality Medical Data 

High-quality medical data is paramount for several reasons: 
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-Accuracy and Reliability: In a healthcare context, inaccurate information can have severe 

consequences. Data must be medically sound, up-to-date, and free from errors to ensure that 

"Sahaty" provides reliable preliminary diagnoses and health advice. 

-Relevance: The data must be relevant to the types of queries "Sahaty" is expected to handle, 

focusing on symptoms, conditions, treatments, and general health information pertinent to 

preliminary medical assessment. 

-Mitigation of Bias: Biased data can lead to biased or discriminatory responses from the AI. 

Careful data selection and curation are essential to ensure fairness and equity in the AI's 

guidance, especially when considering diverse populations like that in Algeria. 

-Contextual Understanding: For conversational AI, data needs to capture the nuances of 

human language in a medical context, including common phrasing of symptoms, patient-

doctor dialogue patterns, and colloquial expressions where appropriate for the Algerian 

audience. 

6.2.2. Sources of Medical Data 

Several approaches are employed to acquire suitable medical data for fine-tuning: 

-Publicly Available Medical Datasets: Leveraging existing and validated public datasets of 

medical texts, research papers, clinical guidelines, and symptom-disease databases (e.g., 

MedQuAD, HealthQA, MIMIC-III for clinical notes if anonymized and ethical access is 

granted). These provide a broad foundation of general medical knowledge. 

-Synthesized or Expert-Curated Data: For highly specific scenarios or to fill gaps in public 

datasets, data can be synthesized by medical professionals or manually curated. This involves 

subject matter experts (doctors, pharmacists) creating conversational pairs based on common 

patient queries and their appropriate medical responses, tailored to "Sahaty"'s purpose. This is 
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particularly important for incorporating Algerian-specific health information or linguistic 

nuances. 

-Anonymized Patient-Doctor Dialogues (Ethical Considerations): With strict adherence to 

privacy regulations and ethical guidelines, anonymized and consented transcripts of patient-

doctor conversations could provide highly valuable real-world conversational patterns. This 

source requires rigorous anonymization techniques to remove all Protected Health 

Information (PHI) to maintain patient privacy [93]. 

6.2.3. Data Pre-processing Steps 

Once collected, raw medical data undergoes several crucial pre-processing steps to make it 

suitable for AI model training: 

Cleaning: Removing irrelevant information, special characters, formatting errors, and noisy 

data that could negatively impact model performance. This ensures the data is clean and 

consistent. 

Anonymization: A critical step for any patient-related data. All personally identifiable 

information (PII) and Protected Health Information (PHI) must be removed or masked to 

comply with privacy regulations (e.g., GDPR, local Algerian data protection laws). 

Techniques like entity recognition and replacement, or differential privacy, are employed 

[94]. 

Normalization: Standardizing medical terminology, units, and formatting to ensure 

consistency across the dataset. This helps the AI to understand and generate responses in a 

uniform manner. 

Structuring for Conversational AI: Transforming raw text into structured conversational 

formats, typically as turns in a dialogue (e.g., "user_query": "...", "chatbot_response": "..."). 

This allows the model to learn the conversational flow and turn-taking behavior. 
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6.2.4. Data Organization: JSONL Format 

For training Large Language Models, particularly those accessed via APIs like OpenAI's, the 

JSONL (JSON Lines) format is highly recommended and widely used. 

What is JSONL? JSONL is a plain text format where each line is a valid, separate JSON 

object. It is a convenient format for processing structured data records sequentially, especially 

when dealing with large datasets, as it avoids loading the entire dataset into memory at once. 

Suitability for Conversational Data: Each line in a JSONL file can represent a single 

conversational turn or a complete dialogue, formatted as a JSON object containing key-value 

pairs. For "Sahaty," this typically means each JSON object would contain fields like 

{"prompt": "User's symptom description", "completion": "Sahaty's 

preliminary diagnosis/response"} or a more complex {"messages": [{"role": 

"system", "content": "You are a helpful medical assistant."}, {"role": 

"user", "content": "My symptoms are..."}, {"role": "assistant", "content": 

"Based on your symptoms..."}]} for models that support chat-based fine-tuning [95]. 

Advantages: 

-Simplicity: Easy to read and parse programmatically. 

Streamability: Can be processed line by line, making it suitable for very large datasets that 

don't fit into memory. 

-Flexibility: Each JSON object can have a flexible schema, allowing for different types of 

conversational data or metadata to be included. 

-Tool Compatibility: Widely supported by machine learning frameworks and API services 

for data ingestion. 

6.3. Fine-tuning the Medical Chatbot Model using Python and ChatGPT API 
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The core intelligence of "Sahaty" is derived from fine-tuning a pre-trained GPT model for the 

medical domain. This process is conducted using Python, leveraging specific libraries and the 

ChatGPT API for model training and interaction. 

6.3.1. Choice of Base GPT Model 

A foundational pre-trained GPT model (e.g., gpt-3.5-turbo or a suitable base model 

available via OpenAI's API for fine-tuning) is selected as the starting point. The choice 

depends on factors like model size, cost, and the specific capabilities required for preliminary 

medical diagnosis. These models have already acquired a broad understanding of language 

from vast general text corpora, which significantly reduces the data and computational 

resources needed for specialization. 

6.3.2. Fine-tuning Environment and Tools 

-Python: The primary programming language used for data processing, model fine-tuning 

scripts, and interacting with the ChatGPT API. Python's rich ecosystem of ML libraries makes 

it ideal for this task [96]. 

-OpenAI API Python Client: This official client library provides a convenient interface for 

programmatically interacting with OpenAI's services, including the fine-tuning API and the 

chat completion API [97]. 

-Pandas/NumPy: Libraries for efficient data manipulation and numerical operations during 

data preparation and analysis. 

-Familiarity with Linux/Cloud Environment: For managing data uploads, training jobs, 

and monitoring the fine-tuning process on cloud platforms (e.g., via command-line interface 

or cloud provider SDKs). 

6.3.3. Fine-tuning Process Steps (via ChatGPT API) 
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The fine-tuning process, when utilizing OpenAI's API, typically involves the following 

structured steps: 

-Prepare Training Data: The collected and pre-processed medical data (in JSONL format, as 

described in 6.2.4) is organized into prompt-completion pairs or message-based 

conversations. This data should be formatted according to OpenAI's specific fine-tuning 

requirements (e.g., for gpt-3.5-turbo, it might be a list of message objects for each 

conversation turn) [95]. 

-Upload Data to OpenAI: The prepared JSONL file(s) are uploaded to OpenAI's platform 

using the OpenAI Python client. OpenAI's API provides specific endpoints for file uploads 

dedicated to fine-tuning [97]. 

-Create a Fine-tuning Job: A fine-tuning job is initiated via the OpenAI API, specifying the 

base model to fine-tune (e.g., gpt-3.5-turbo), the uploaded training data file ID, and various 

hyperparameters (e.g., n_epochs, batch_size, learning_rate_multiplier). OpenAI then 

handles the actual fine-tuning computation on its infrastructure. 

-Monitor Fine-tuning Job: The progress of the fine-tuning job can be monitored through the 

OpenAI API. This provides insights into the training loss, learning rate, and other metrics, 

allowing for assessment of whether the model is learning effectively and converging. 

-Retrieve Fine-tuned Model ID: Once the fine-tuning job is complete, OpenAI provides a 

unique ID for the newly fine-tuned model. This ID is then used to make API calls to the 

specialized "Sahaty" model. 

-Evaluate Fine-tuned Model: Before deployment, the fine-tuned model is rigorously 

evaluated on a separate validation dataset (not used during training) to assess its performance, 

accuracy, and generalization capabilities in generating preliminary medical diagnoses and 

responses. This helps ensure the model meets the required quality standards for "Sahaty." 
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6.4. Integration of "Sahaty" into the Android Application 

The user-facing "Sahaty" application for Android devices serves as the interface between the 

user and the fine-tuned medical AI model. Its development leverages powerful tools and 

services to ensure a seamless, responsive, and reliable user experience. 

6.4.1. Development Environment: Android Studio 

-Role: Android Studio is the official Integrated Development Environment (IDE) for Android 

application development. It provides a comprehensive suite of tools for coding, debugging, 

testing, and deploying Android apps. 

-Usage: It facilitates the development process by offering features like a code editor, build 

automation tools, an emulator for testing on virtual devices, and profiling tools to optimize 

app performance. "Sahaty"'s Android front-end is managed within this environment. 

6.4.2. Cross-Platform Framework: Flutter 

Role: Flutter, developed by Google, is a popular open-source UI toolkit for building natively 

compiled applications for mobile, web, and desktop from a single codebase. It is chosen for 

"Sahaty" due to its ability to create visually appealing and highly performant user interfaces. 

Advantages for "Sahaty": 

Single Codebase: Allows for efficient development, as the same code can theoretically be 

used for future iOS versions, reducing development time and cost [98]. 

Expressive UI: Flutter's rich set of customizable widgets enables the creation of a fluid, 

intuitive, and aesthetically pleasing chat interface, crucial for user engagement in a medical 

context. 

Native Performance: Despite being cross-platform, Flutter compiles to native code, ensuring 

that "Sahaty" runs smoothly and responsively on Android devices. 
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Hot Reload: Speeds up development by allowing developers to instantly see changes made to 

the code reflected in the running app. 

6.4.3. Backend Services: Firebase 

Firebase, a comprehensive development platform by Google, is utilized to handle critical 

backend functionalities for "Sahaty," providing a robust and scalable infrastructure. 

Firebase Authentication: 

Role: Manages user authentication and user accounts securely. 

Usage: Enables users to sign up, sign in, and manage their profiles within "Sahaty." It 

supports various authentication methods (e.g., email/password, potentially Google Sign-In), 

providing a secure and reliable way to identify and manage users without building complex 

authentication systems from scratch [99]. This is crucial for maintaining personalized chat 

histories and user settings. 

Cloud Firestore: 

Role: A flexible, scalable NoSQL cloud database for storing and syncing data in real-time. 

Usage: Firestore is central to handling user chat history. Each user's conversation with 

"Sahaty" is stored securely in Firestore, allowing for seamless retrieval of past dialogues 

when the user resumes interaction. Its real-time synchronization capabilities ensure that chat 

messages are updated instantly across devices, providing a fluid conversational experience 

[100]. It also supports offline capabilities, enhancing user experience even with intermittent 

internet connectivity. 

Firebase Cloud Functions (Potential Future Use): 

Role: Serverless functions that execute backend code in response to events triggered by 

Firebase features (e.g., new chat message in Firestore). 
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Usage: While the primary AI interaction is via the ChatGPT API, Cloud Functions could 

potentially be used for pre-processing queries before sending them to the AI, post-processing 

AI responses, or integrating with other third-party services, providing additional layers of 

logic and control. 

6.4.4. AI Model Interaction: ChatGPT API (OpenAI API) 

The fine-tuned medical AI model, hosted by OpenAI, is accessed and integrated into the 

"Sahaty" Android application via the ChatGPT API (or more generally, the OpenAI API). 

Role: The API serves as the communication bridge between the "Sahaty" front-end 

application and the powerful, fine-tuned GPT model living on OpenAI's servers. It enables the 

app to send user queries to the AI and receive AI-generated responses. 

Usage in the App: 

User Input Transmission: When a user types a message in the "Sahaty" app and sends it, the 

Flutter front-end captures this input. 

API Call: This input, along with relevant conversational history (managed via Firebase 

Firestore to maintain context), is securely packaged and sent as an HTTP request to the 

ChatGPT API endpoint. The request includes the fine-tuned model ID and the 

prompt/messages. 

AI Processing (Remote): The ChatGPT API receives the request, processes the query using 

the fine-tuned medical GPT model, and generates a preliminary diagnosis or relevant health 

information. 

Response Retrieval: The AI's response is then sent back to the "Sahaty" app as an HTTP 

response. 
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Display in UI: The Flutter app receives this response and displays it within the chat interface, 

providing the user with immediate guidance. 

Considerations: 

Asynchronous Communication: API calls are asynchronous, meaning the app remains 

responsive while waiting for the AI's response. Flutter's asynchronous programming 

capabilities handle this efficiently. 

Error Handling: Robust error handling is implemented to manage potential network issues, 

API rate limits, or unexpected responses from the AI. 

Security: API keys and sensitive information are handled securely, ideally stored on the 

backend or accessed via secure environments, not directly within the client-side app. 

Cost Management: Monitoring API usage to manage costs associated with each query to the 

fine-tuned model. 

The synergy between Android Studio for core development, Flutter for a rich cross-platform 

UI, Firebase for scalable backend services, and the ChatGPT API for the intelligent core 

allows "Sahaty" to deliver a high-performance, user-friendly, and medically informed 

conversational AI experience to Android users in Algeria. 

 

6.5 Results and Discussion 

6.5.1 Evaluation and Testing 

Once the Sahaty chatbot was fully implemented using a fine-tuned version of GPT-3.5, it 

became essential to evaluate its performance, response quality, and user experience. 

Testing focused on understanding how well the model performs in a real-world medical 
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context, particularly in interpreting and answering queries in Arabic, including dialectal and 

Algerian-specific terms. 

Objectives of Evaluation 

Response Accuracy: Testing aimed to verify that the model could provide contextually 

accurate and medically sound answers based on the training dataset. 

Relevance and Naturalness: Responses were reviewed for natural language fluency and 

relevance to user queries. 

Cultural and Linguistic Suitability: Emphasis was placed on the model’s handling of 

Algerian Arabic terms and health-related idioms. 

6.5.2 Key Evaluation Metrics 

Accuracy: Responses were rated by evaluators (including medical students and tech testers) 

for correctness and appropriateness. The model achieved an average response accuracy of 

88% across a test set of 100 queries. 

F1 Score: On intent classification (when identifying user concerns like symptoms, 

medications, or advice), the system achieved an F1-score of 0.84, showing strong balance 

between precision and recall. 

Response Time: The average response latency was under 1.8 seconds on mobile devices 

with internet connectivity, offering real-time interaction. 

User Satisfaction: A limited trial at Skikda University with 25 testers revealed a 92% 

satisfaction rate, with testers reporting high usefulness in symptom checking and accessing 

basic medical info. 

6.5.3 Testing Methods 
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Manual Testing: Testers posed real medical queries in Arabic, covering topics such as 

diabetes, fatigue, COVID-19 symptoms, and medication effects. The chatbot successfully 

recognized context and responded correctly in most cases. 

Automated Testing: A set of pre-labeled queries with expected outputs was used to measure 

how well the system returned medically valid answers. 

A/B Testing: Comparisons were made between the base GPT-3.5 and the fine-tuned Sahaty 

version. The fine-tuned version significantly outperformed the base model in local language 

comprehension and medical specificity. 

Feedback Loop: Misunderstood queries were logged for retraining and future improvement. 

For example, ambiguous slang terms like "الدوخة" (dizziness) in different dialects prompted 

model refinement. 

6.5.4 Training Loss Monitoring 

During fine-tuning, training loss steadily decreased, reaching a stable point by epoch 4, 

indicating the model had learned domain-specific patterns effectively without overfitting. 

Early stopping and dropout layers were used to maintain generalization. 

 

Figure 8 chatbot training Loss result 
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6.5.5 Performance Evaluation of Sahaty 

Following the successful implementation of Sahaty, a fine-tuned GPT-3.5-based medical 

chatbot, a multi-dimensional evaluation was conducted to assess its practical 

effectiveness in a healthcare setting. The evaluation focused on five critical axes: 

response accuracy, contextual understanding, dialect handling, response latency, and 

user satisfaction. 

 Key Findings: 

Response Accuracy 

Across 100 medical queries presented in Arabic (including dialectal variations), Sahaty 

achieved a response accuracy of 88%, as judged by medical students and technical testers. 

This indicates that the fine-tuned model correctly interpreted and answered a broad spectrum 

of questions related to symptoms, medications, and general health advice. 

Intent Understanding (F1-Score) 

When classifying user intents — e.g., identifying whether the user was seeking a diagnosis, 

medication information, or lifestyle advice — the chatbot reached an F1-score of 0.84, 

showing a well-balanced trade-off between precision and recall. 

Response Time 

The average response latency was under 1.8 seconds on standard mobile devices with stable 

internet connections, allowing for smooth, near real-time conversations. 

User Satisfaction 

During a test phase at Skikda University involving 25 volunteer users, the overall user 

satisfaction rate was 92%. Participants noted that the bot was particularly helpful for 

symptom checking, learning about conditions like diabetes or fatigue, and receiving guidance 

on common treatments. 
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6.5.6 Comparative Analysis with Existing Systems 

When compared to existing international solutions such as Ada Health, Babylon Health, and 

Dr. AI, Sahaty demonstrated unique advantages in cultural and linguistic adaptability. 

Unlike most commercial bots, which operate in English or Modern Standard Arabic and rely 

heavily on rule-based logic, Sahaty was fine-tuned on region-specific medical data and 

colloquial Algerian expressions. This resulted in superior performance in dialect 

comprehension and higher contextual relevance for Algerian users. 

Locally, chatbot solutions in Algeria remain scarce. Previous studies (e.g., Tahar & 

Nadjemeddine, 2019) explored deep learning-based assistants for customer service, but few 

have addressed medical triage or health education in Algerian dialects. Therefore, Sahaty 

fills a significant innovation gap by offering an AI-driven, culturally localized tool for 

preliminary health support. 

 

6.5.7 Methodologies Employed 

Manual Testing 

Real users submitted medical queries (e.g., “أنا نحس بالتعب ومعدتي توجعني”), covering common 

illnesses such as COVID-19, chronic fatigue, medication side effects, and more. Sahaty 

consistently provided context-aware responses in colloquial Arabic. 

Automated Testing 

Pre-labeled test sets were used to verify the chatbot’s ability to return medically appropriate 

outputs. Accuracy was scored against expected response templates. 

A/B Testing 

Comparisons between the base GPT-3.5 model and the fine-tuned Sahaty showed a clear 
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performance boost in handling Algerian linguistic patterns, idiomatic expressions, and 

medical specificity. 

Feedback Loop Integration 

Logged errors from ambiguous phrases (e.g., the term “الدوخة”, which varies across regions) 

were used to improve future model iterations. 

Training Loss Monitoring 

The training loss decreased steadily and plateaued by epoch 4, showing good convergence 

without overfitting. Early stopping and dropout layers were employed to preserve 

generalization. 

 

6.5.8 Challenges Observed 

Despite promising results, several challenges were noted: 

Dialectal Ambiguity 

Rural or lesser-known dialects still led to misinterpretations. Future versions should include 

more diversified Algerian data and possibly user-selectable dialect settings. 

Medical Depth 

For rare diseases or complex differential diagnoses, the model lacked the precision of clinical 

decision-support tools, highlighting the limits of relying solely on language models without 

structured medical ontologies. 

Input Clarity Dependency 

The system was sensitive to vague or multi-topic queries. Enhancing natural language parsing 

and incorporating clarification loops could improve resilience. 
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6.5.9 Ethical and Practical Considerations 

The deployment of AI in healthcare entails serious ethical implications, and Sahaty is no 

exception: 

Misinformation Risk 

Although Sahaty demonstrates high response accuracy, it must not be viewed as a 

replacement for professional medical consultation. Clear disclaimers must be integrated into 

the interface. 

Data Privacy 

The current prototype does not store user input. However, for real-world deployment, a 

secure, anonymized data logging system must be implemented, with explicit user consent, 

in compliance with Algerian and international data protection standards (e.g., Law 18-07, 

GDPR). 

 

6.5.10 Implications and Contributions 

Public Health Access 

Sahaty demonstrates that AI-based tools can help bridge accessibility gaps in rural or 

underserved Algerian communities, by offering preliminary medical advice on mobile 

platforms. 

Cultural and Linguistic Inclusion 

The model’s ability to understand local idioms and dialects reflects an important 

advancement in AI localization — a major challenge for global models like GPT. 

Academic Value 

This project provides a reproducible framework for customizing LLMs in under-resourced 

languages and regions, contributing to both NLP and public health innovation. 
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Introduction 

Initiating an entrepreneurial project within the healthcare sector, leveraging modern 

technology, requires profound insight and meticulous planning. The idea must possess 

exceptional characteristics to ensure its superiority and distinction over existing solutions, 

focusing on innovation and addressing a pressing societal need. The idea should include new 

axes or a unique approach that enhances its value for beneficiaries, be feasible on the ground, 

sustainable, and supported by necessary resources, whether financial, human, or technical. 

Within this framework, we will present our vision for "Sahati" project, the team that will lead 

the development process, in addition to the ambitious goals we seek to achieve through this 

endeavor. 

1.Project Idea (Sahati Application) 

Our project aims to innovate and develop "Sahati" application, an intelligent medical chatbot 

based on the latest artificial intelligence and natural language processing technologies, to 

provide preliminary health consultations and reliable, detailed medical information to users. 

This idea emerged from the growing awareness of the urgent need for quick and reliable 

access to health information, especially in light of the challenges facing traditional healthcare 

systems. The rapid developments in the fields of artificial intelligence and deep learning, and 

the emergence of advanced language models, have brought about a radical transformation in 

how humans interact with intelligent systems, which led us to this vision to develop a virtual 

health assistant that improves user experience and provides immediate and accurate answers 

to general health inquiries. The idea of "Sahati" evolved to include providing a 

comprehensive solution that allows answering questions related to common symptoms, 

providing details about diseases, medications, and preventive guidelines, with the possibility 

of directing users to specialized medical authorities when necessary. This system will be 

designed and developed using the latest advancements in artificial intelligence, deep learning, 

and natural language programming, with the training of advanced language models to ensure 

accurate analysis of health data and provide reliable and useful responses. The application 

will be available across multiple platforms to ensure easy and effective access for all users.  

2. Proposed Values 

The "Sahati" application seeks to provide a comprehensive package of values and benefits for 

users and healthcare institutions, which include:  

Saving Time and Effort: "Sahati" provides immediate and clear responses to medical 

inquiries, saving valuable time and significant effort for individuals and healthcare 

professionals. 

Improving Operational Efficiency: "Sahati" reduces the need for human intervention 

in handling repetitive inquiries, allowing human resources to focus on more complex 

cases and contributing to raising the operational efficiency of the healthcare system. 

Continuous Support: The application provides 24/7 access to information and health 

support, anytime, anywhere, without restrictions or specific appointments, enhancing 

user experience and providing continuous support for patients. 



2 

 

Integration with Health Systems: "Sahati" can be seamlessly integrated with other 

digital systems and platforms used in hospitals and clinics, such as patient 

management systems and electronic medical records, to provide more comprehensive 

and accurate data. 

Service Customization: By leveraging deep learning technologies, the application can 

provide personalized answers and advice based on each user's query history and 

individual health needs, enhancing satisfaction and effectiveness. 

Promoting Health Awareness: "Sahati" contributes to strengthening communication 

bridges between health institutions and the public by providing an easy-to-use 

interface for disseminating health and awareness information. 

Updating and Flexibility: The system is characterized by its ability to continuously 

update and develop to keep pace with the latest medical and health developments, 

ensuring the continuous provision of the latest and most accurate information. 

Ease of Expansion and Application: After proving its effectiveness, the "Sahati" 

application can be deployed in other health institutions and platforms at a low cost and 

with ease, expanding the scope of the project's impact and value. 

3. Work Team 

Kettouche Rami: The sole developer and founder of this project. I undertake all tasks and 

responsibilities, starting from initial design and system architecture definition, through 

developing prototypes and implementing the latest artificial intelligence and natural language 

processing technologies. I also collect and analyze the necessary medical data for training the 

application, and develop and integrate the medical robot with various platforms (such as 

healthcare applications and websites). My role also includes responsibility for deployment, 

continuous monitoring of application performance, addressing any technical issues that may 

arise, in addition to testing and evaluating "Sahati's" conversational capabilities and its 

compatibility with required performance standards. I am committed to achieving the 

comprehensive vision of this project, focusing on innovation and continuous development. 

4. Project Goals 

Defining the goals for the "Sahati" project is a crucial step in its implementation, as it outlines 

the path and sets the right direction towards achieving the desired success. The "Sahati" 

project aims to:  

Market Leadership: Formulate and implement innovative strategies to make "Sahati" a 

leader in the field of medical robots and virtual assistants within the healthcare sector 

by providing advanced and integrated solutions that surpass competitors. 

Geographical Expansion: Achieve widespread penetration in all major regions within 

the country, so that the application covers all health institutions (such as hospitals, 

clinics, and health centers), with planning for a carefully considered entry into 

regional and international markets. 
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Service Enrichment: Develop and offer a diverse range of services that meet the 

different needs of various healthcare sectors, contributing to expanding the user base 

and increasing revenues. 

Technological Advancement: Continuous striving to improve and provide the latest 

advancements in artificial intelligence and machine learning technologies, to maintain 

a competitive advantage and provide highly efficient and accurate solutions to users. 

Building Strategic Alliances: Strengthening ties with governmental and private health 

institutions, as well as universities specializing in medicine and information 

technology, with the aim of concluding long-term contracts and expanding the 

network of influence. 

Investment in Research and Development: Allocate significant budgets for research 

and development with the aim of improving existing products and innovating new 

solutions that are in harmony with technological updates and changing market needs 

in the healthcare sector. 

Training Programs and Capacity Building: Launch training programs aimed at 

employees in healthcare institutions and clients, to ensure effective and efficient use of 

the system, and develop their skills in dealing with new technologies. 

Financial Sustainability and Future Growth: Ensure financial stability through 

diversifying income sources and wise management of financial and human resources, 

to achieve maximum return on investments. 

Improving Accessibility and Interaction in the Health Sector: Generalize the use of the 

"Sahati" application in hospitals, clinics, and other health institutions, contributing to 

raising the efficiency of interaction between patients and healthcare providers, and 

enhancing medical and administrative performance. 

Enhancing Technological Integration: Ensure seamless integration of the "Sahati" 

application with existing digital systems in various health institutions, to reduce 

adaptation and maintenance costs. 

Decision Support: Utilize the data collected by "Sahati" to analyze patterns and trends, 

which supports health administrations in making informed and effective decisions, 

based on real and updated data. 

5. Project Timeline 

Required Time (Weeks) Key Outcomes Task 

                                     Define 

technical and 

functional 

requirements; 

develop 

project plan 

and timeline; 

identify 

Research and 

Planning 
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partners and 

suppliers. 

                                     Recruit 

necessary 

developers and 

engineers; 

define roles 

and 

responsibilities 

for each team 

member. 

Team 

Assembly 

                                     Build a 

preliminary 

version of the 

intelligent 

medical 

chatbot 

including 

essential 

features like 

natural 

language 

processing and 

user 

interaction. 

Prototype 

Development  

                                     Conduct 

comprehensive 

tests of the 

prototype; 

collect 

feedback and 

analyze 

performance. 

Prototype 

Testing 

                                     Improve 

performance 

based on 

feedback and 

tests; add new 

features and 

improve the 

interface. 

Prototype 

Improvement 

and 

Development 

                                     Prepare 

servers, 

databases, and 

cloud storage; 

ensure data 

security and 

system 

stability. 

Infrastructure 

Setup 

                                     Integrate 

custom 

OpenAI GPT 

Specialized 

Technologies 

and Models 
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models; train 

models on 

local data and 

improve 

performance. 

                                     Design and 

develop the 

user interface; 

improve user 

experience and 

ensure ease of 

use. 

User 

Interface 

Development 

                                     Launch the 

beta version 

for early users; 

collect 

feedback and 

interact with 

users to 

improve the 

system. 

Beta Launch 

                                     Launch 

marketing 

campaigns to 

introduce the 

system; build 

relationships 

with potential 

clients and 

partners. 

Marketing 

and Public 

Relations 

                                     Launch the 

final version 

of the system; 

begin 

providing 

service to 

customers. 

Final Launch 

 

                                     Provide 

technical 

support to 

customers; 

make 

improvements 

and updates to 

the system. 

Support and 

Maintenance 
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1. Type of Innovation in "Sahati" Project 

The "Sahati" project is based on two main types of innovation that represent the core of its 

distinctiveness:  

Technological Innovation: Technological innovation in the "Sahati" application is 

manifested in its advanced use of artificial intelligence and deep learning technologies. 

The innovation here lies in the application's ability to understand users' natural 

language, analyze their symptoms, and provide accurate and reliable preliminary 

medical consultations. This is achieved through extensive training using advanced 

large language models, such as those inspired by ChatGPT models. 

Example: Instead of just searching for keywords in a database, the "Sahati" 

application can comprehend the full context of a user's question, such as: "I've 

had a mild pain in the right side of my abdomen since yesterday, what could be 

the cause?" It then analyzes this complex description to provide specific and 

targeted answers, not just a list of potential diseases, which reflects an 

exceptional ability in language processing and AI-powered preliminary 

diagnosis. 

Service Innovation: Service innovation focuses on changing how users obtain health 

consultations and information. "Sahati" breaks down traditional barriers to accessing 

healthcare by providing an instant consultation service, available around the clock, and 

easily accessible via an Android application. This innovation makes primary 

healthcare more accessible and convenient, meeting an urgent need for users who may 

not be able to access doctors at any time. 

o Example: At times when clinics are closed (such as late night hours or 

holidays), or when access to a doctor is difficult due to geographical distance, 

"Sahati" provides an immediate alternative solution. Users can open the 

application anytime, anywhere, and ask their query, receiving quick and 

reliable preliminary guidance, which provides peace of mind and avoids the 

need to wait. 

2. Areas of Innovation in "Sahati" Application 

The core aspects of innovation in the "Sahati" application that give it a competitive advantage 

are centered on the following:  

Fast and Immediate Access: This aspect is central to the application's value, enabling 

users to obtain relevant health consultations and information within moments, without 

the hassle of waiting in clinic queues or being bound by prior appointments. This 

reduces anxiety and provides immediate relief to the user. 

Low Cost: "Sahati" offers an economical and accessible solution for a wide segment 

of society to obtain preliminary diagnoses and health information. This represents a 

viable alternative compared to the high costs of traditional doctor visits or paid online 

consultations, making it accessible to everyone. 
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Accuracy and Effectiveness: The application's accuracy and effectiveness are 

demonstrated in its ability to provide preliminary diagnoses and reliable guidance. 

This is due to training the model on a wide-ranging medical database, in addition to 

utilizing the latest artificial intelligence models that ensure accurate analysis of 

symptoms and entered information. 

Ease of Use and Interactive Interface: The user interface of the "Sahati" application is 

designed to be highly intuitive and simplified, ensuring a smooth and comfortable 

experience for users of all ages and technical backgrounds. The interface allows for 

natural interaction with the robot, as if the user is talking to a real person. 

24/7 Availability: "Sahati" provides health support and information available at any 

time of day or week, including weekends and holidays. This makes it a non-stop 

personal health assistant, providing great peace of mind for users who may need 

urgent information at unexpected times. 

Personalization and Continuous Learning: The application is characterized by its 

ability to learn from previous user interactions, and provide personalized advice and 

suggestions that align with their health history and individual interests. Its database 

and algorithms are also continuously updated to keep pace with the latest medical and 

scientific developments. 

Reducing Pressure on Medical Staff: "Sahati" plays an important role in alleviating the 

burden on hospitals and clinics by handling routine and repetitive inquiries. This 

allows healthcare professionals a greater opportunity to focus on more complex cases 

that require direct human intervention, thereby enhancing the overall quality of 

healthcare. 
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1. Market Sector Breakdown: Who Will Buy "Sahaty"? 

"Sahaty" primarily targets individuals and, secondarily, has potential for integration within 

specific types of healthcare organizations in Algeria. The market sectors and client types 

poised to adopt our product include: 

Healthcare Consumers (Primary Sector): This is the broadest and most immediate 

market.  

Types of Clients:  

Individual Users: Anyone with a smartphone and internet access 

seeking quick health information or preliminary diagnostic guidance 

for common ailments. This encompasses diverse age groups, from 

young adults to the elderly (with varying digital literacy levels). 

Families and Caregivers: Parents seeking advice for their children's 

symptoms, or individuals caring for elderly relatives who need readily 

available health insights. 

Healthcare Providers (Secondary Sector/B2B Potential): While "Sahaty" is 

primarily a direct-to-consumer application, there is significant potential for its 

integration into healthcare service delivery.  

Types of Clients:  

Small to Medium-Sized Clinics and Polyclinics: These entities can 

use "Sahaty" as a preliminary patient screening tool to manage patient 

flow more efficiently and reduce the burden on their reception and 

general practitioner staff. 

Pharmacies: Often the first point of contact for minor health issues in 

Algeria, pharmacies could leverage "Sahaty" to provide initial guidance 

to customers before recommending a specific product or professional 

consultation. 

Corporate Wellness Programs: Companies or organizations looking 

to provide basic health information and preliminary guidance to their 

employees as part of their wellness initiatives. 

2. Driving Factors for "Sahaty" Adoption : What Pushes Them to Buy ? 

The decision to adopt "Sahaty" will be driven by its ability to address critical pain points and 

offer compelling value propositions within the Algerian healthcare context: 

Addressing Accessibility Gaps: Many Algerians, especially in remote regions or 

those with limited mobility, face significant geographical and logistical barriers to 

accessing timely medical advice. "Sahaty" offers an immediate, digital alternative that 

transcends these physical limitations. 
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Reducing Financial Burden: Traditional doctor visits, especially for preliminary 

assessments, can be costly. "Sahaty" provides an affordable, often free, first-line 

consultation, enabling users to save money while still receiving reliable information. 

Saving Time and Effort: Users are increasingly looking for efficiency. "Sahaty" 

eliminates the need for long waiting times at clinics or multiple phone calls to book 

appointments, providing instant responses to health queries. 

Seeking Reliable and Understandable Information: The internet is awash with 

unverified health information. Users are pushed to "Sahaty" by the need for a 

trustworthy source that delivers accurate, AI-powered insights in an easy-to-

understand Arabic language, tailored to common Algerian health concerns. 

Demand for 24/7 Availability: Health concerns don't adhere to business hours. The 

constant availability of "Sahaty" ensures users can get answers to their urgent, non-

critical questions at any time, day or night. 

Desire for Privacy and Discretion: For sensitive health issues, some users may 

prefer the anonymity of an AI chatbot over a face-to-face consultation for initial 

inquiries. 

Leveraging Technology for Convenience: The growing comfort and reliance on 

smartphones and digital tools for everyday tasks push users to adopt solutions that 

integrate seamlessly into their digital lives. 

3. Detailed Target Audience/Market Segmentation in Algeria 

Building on the market sector breakdown, we define our primary target audiences in Algeria 

with specific reasons for their selection: 

Primary Target: Urban Youth and Tech-Savvy Individuals 

Description: This segment includes university students, young professionals, and 

early adopters of technology residing in major Algerian cities (e.g., Algiers, Oran, 

Constantine, Skikda). They are highly active on social media and comfortable with 

mobile applications. 

Why Chosen:  

1. High Digital Adoption: This group exhibits the highest rates of 

smartphone ownership and internet usage, making them the most 

receptive to a mobile-first digital health solution. 

2. Early Adopters and Influencers: They are more likely to embrace 

new technologies, provide valuable feedback, and act as organic 

promoters of "Sahaty" within their social circles. 

3. Busy Lifestyles: Often juggling studies or demanding jobs, they 

prioritize quick, convenient access to information that fits their fast-

paced lives, making 24/7 availability appealing. 

Secondary Target: Families and Caregivers (Parents of Young Children, 

Individuals Caring for Elderly) 
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Description: This segment includes parents, particularly mothers, and adults 

responsible for the health needs of older family members, often residing in 

both urban and semi-urban areas. They frequently encounter minor health 

concerns that require quick answers. 

Why Chosen:  

4. Frequent Need for Preliminary Advice: Young children and elderly 

individuals often present with symptoms that require immediate, non-

emergency assessments, which "Sahaty" can provide effectively. 

5. Value of Convenience and Reassurance: For busy parents or 

caregivers, getting quick, reliable information from home can 

significantly reduce stress and unnecessary trips to the clinic. 

6. Information Discrepancy: They often seek reliable information to 

navigate conflicting advice or to understand basic health conditions 

better, making "Sahaty" a trusted source. 

Tertiary Target: Residents in Remote and Underserved Areas of Algeria 

Description: Individuals living in rural or geographically isolated regions of 

Algeria where access to medical professionals, especially specialists, is 

limited, and transportation to healthcare facilities can be challenging. 

Why Chosen:  

7. Addressing Healthcare Access Disparities: "Sahaty" directly fills a 

critical gap in healthcare accessibility for populations that are 

traditionally underserved by conventional medical infrastructure. 

8. High Need for Basic Guidance: In areas with fewer doctors, access to 

even preliminary health advice can be scarce, making "Sahaty" an 

invaluable tool for basic symptom assessment and general health 

knowledge. 

9. Empowerment and Self-Management: Provides a means for these 

individuals to gain more control over their basic health concerns, 

promoting self-care and informed decision-making before seeking 

formal medical intervention. 

 

4.Possibility of Contracts from Algerian Companies 

Beyond direct consumer adoption, "Sahaty" holds significant potential for securing Business-

to-Business (B2B) contracts with various Algerian companies and institutions. These 

partnerships represent a vital strategic avenue for broader adoption, sustained revenue 

generation, and embedding "Sahaty" within the formal healthcare ecosystem. 

Healthcare Providers (Clinics, Polyclinics, Hospitals):  

Value Proposition: "Sahaty" can be seamlessly integrated into their patient 

management systems, serving as a preliminary screening and information 

triage tool. It can efficiently answer frequently asked questions from patients, 
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direct non-urgent cases to general practitioners or virtual consultations, and 

flag urgent cases for immediate in-person attention. This significantly 

optimizes administrative workload, reduces wait times, and improves overall 

patient flow within these facilities. For instance, a polyclinic in Algiers 

struggling with high patient volume for routine inquiries could use "Sahaty" to 

filter these requests, allowing staff to focus on more complex cases. 

Contractual Model: We envision a subscription-based service for healthcare 

facilities, where pricing is tiered based on the volume of inquiries handled by 

"Sahaty," the number of active patient users, or the level of integration 

required (e.g., API access to existing patient portals). 

Health Insurance Companies:  

Value Proposition: Algerian health insurance providers (both public and 

private) can integrate "Sahaty" into their mobile applications or customer 

service portals as a crucial value-added service for their policyholders. By 

guiding users towards self-care for minor ailments or enabling preliminary 

remote assessment, "Sahaty" can help reduce unnecessary claims for minor, 

easily diagnosable conditions. This proactive approach can lead to tangible 

cost savings for insurers by reducing the burden on their claims departments 

and network of medical professionals. 

Contractual Model: Partnership agreements could involve white-label 

solutions, where "Sahaty" operates under the insurer's brand, or direct API 

integration into their existing digital infrastructure. Fees could be tied to user 

engagement, the number of policyholders utilizing the service, or measurable 

cost savings achieved. 

Large Corporations (for Employee Wellness Programs):  

Value Proposition: Large Algerian corporations, particularly those with a 

significant number of employees (e.g., in energy, manufacturing, or service 

sectors), can offer "Sahaty" as an integral part of their employee wellness 

programs. It provides readily available, confidential health information and 

preliminary advice, potentially reducing absenteeism due to minor illnesses, 

improving overall employee well-being, and demonstrating a commitment to 

employee health. This can lead to increased productivity and morale. 

Contractual Model: Annual licensing fees based on the total number of 

employees covered, or customized corporate packages that might include 

specific training or reporting features. 

Educational Institutions (Universities, Large Schools):  

Value Proposition: For large student populations within Algerian universities 

(like the University of 20 August 1955 Skikda) or extensive school networks, 

"Sahaty" can serve as a primary, accessible resource for common health 

queries. This can significantly ease the burden on campus health services, 

provide immediate support to students, and promote crucial health awareness 

among a young demographic. 



14 

 

Contractual Model: Institutional subscriptions, potentially with bulk 

discounts, or custom development projects tailored to specific campus health 

protocols. 

Securing these B2B contracts will necessitate targeted sales efforts, clearly demonstrating the 

Return on Investment (ROI) for potential partners through quantifiable efficiency gains, 

demonstrable cost reductions, and improved patient/employee satisfaction metrics. 

Conducting pilot programs and generating compelling case studies that illustrate "Sahaty"'s 

effectiveness within various Algerian institutional contexts will be absolutely crucial for 

building trust and closing deals. 

5. In-Depth Analysis of Competitors in Algeria 

Understanding the intricate competitive landscape is vital for "Sahaty"'s strategic positioning 

and ensuring its sustained success in the Algerian market. We categorize competitors into 

direct and indirect, providing a detailed analysis of their respective strengths and weaknesses. 

5.1. Direct Competitors 

Direct competitors are entities that offer digital health solutions that are similar in nature to 

"Sahaty" or aim to address the same immediate problem (providing preliminary health 

guidance or consultation) through digital means, even if their specific technological approach 

or business model differs slightly. 

Competitor Type Strengths Weaknesses 

Existing Telemedicine 

Platforms (e.g., local startups 

with web/app presence, some 

international apps with 

limited Algerian footprint) 

* Direct Human Doctor 

Interaction: Offer the 

invaluable ability to connect 

with licensed human doctors 

for a personal consultation, 

which builds immediate trust 

for many users. * 

Established Patient 

Records (for some): Certain 

platforms may already have 

systems for integrating with 

existing patient medical 

records, providing a more 

holistic view for doctors. * 

Perceived Higher Trust: 

For many Algerians, the 

direct interaction with a 

human doctor via video or 

chat carries an inherent 

higher level of trust 

compared to an AI. 

* Cost Barrier: Almost 

universally require a fee per 

consultation, which can be a 

significant financial barrier 

for a substantial portion of 

the Algerian population. * 

Limited Availability & Not 

Instant: They are not 24/7; 

consultations are subject to 

doctor availability, booking 

slots, and often require 

scheduling, which means 

they do not provide 

immediate responses for 

urgent queries. * Lack of AI-

Driven Preliminary 

Diagnosis: Their primary 

focus is on connecting 

patients with doctors, not on 

sophisticated automated 

symptom analysis or 

preliminary AI-powered 

guidance. * Scalability 

Challenges for Initial 

Queries: Can be easily 
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overwhelmed by routine, 

minor, or frequently asked 

questions, tying up human 

medical resources. 

Local Health Information 

Apps/Websites (e.g., simple 

symptom checkers, doctor 

directories, medical content 

portals) 

* Local Relevance: May 

have some curated 

information specifically 

relevant to Algerian health 

concerns, common diseases, 

or a directory of local 

doctors/clinics. * Free 

Access: Often free to use for 

basic information, making 

them accessible to a broad 

audience. * Simplicity: 

Generally simple interfaces, 

easy to navigate for basic 

searches. 

* Lack of Interactivity & 

Personalization: Provide 

static, generic information; 

no conversational AI for 

dynamic Q&A based on user 

input. * Limited Diagnostic 

Capability: Typically offer 

very basic symptom checkers 

(e.g., list of symptoms 

leading to a condition) 

without AI-powered 

contextual understanding or 

inferential reasoning. * 

Information Reliability 

Concerns: The quality and 

scientific rigor of 

information can vary 

significantly across different 

platforms, often lacking 

robust medical vetting. * No 

Personalized Guidance: 
Offer general advice, not 

tailored to an individual's 

specific symptoms or 

medical history in a 

conversational flow, leading 

to less actionable insights. 

 

5.2. Indirect Competitors 

 

Indirect competitors are entities that do not offer an identical service to "Sahaty" but fulfill the 

same fundamental user need (obtaining health information or preliminary advice) through 

alternative, non-digital, or broader digital means. 

 

Competitor Type Strenghts Weaknesses 

Traditional Primary Care 

(Public/Private Clinics, 

General Practitioners) 

* Human Interaction & 

Empathy: Provides 

invaluable direct doctor-

patient interaction, physical 

examination, and 

personalized emotional 

support. * Comprehensive 

Diagnosis & Treatment: 

Can offer a full range of 

* Accessibility Issues: Long 

waiting times, geographical 

barriers (especially in rural 

areas), limited operating 

hours, and bureaucratic 

hurdles can hinder access. * 

Costly: Fees for 

consultations, transportation, 

and potential loss of income 
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medical services, including 

prescription, procedures, and 

specialist referrals. * 

Established Trust: Deep-

rooted, generational trust in 

local medical professionals 

and physical clinics within 

Algerian culture. 

due to time off work can be 

significant financial burdens. 

* Inefficient for Minor 

Queries: Often overburdens 

the entire healthcare system 

with routine questions that 

could be self-managed or 

addressed digitally, leading 

to system inefficiencies. * 

Lack of Instant 

Information: Cannot 

provide immediate answers 

or guidance outside 

consultation hours. 

General AI Chatbots/Search 

Engines (e.g., ChatGPT, 

Google Search, Bing AI) 

* Vast Knowledge Base: 

Can access and process 

immense amounts of 

information on almost any 

topic, including general 

health queries. * Free and 

Widely Available: Easy to 

use for anyone with internet 

access via a browser or 

existing apps. * Natural 

Language Understanding: 
Highly capable of 

understanding complex, 

conversational queries. 

* Lack of Medical 

Specialization & Safety: 

Not specifically trained on 

curated medical datasets for 

diagnostic accuracy or safety 

protocols; prone to 

providing generalized or 

even inaccurate information. 

* No Medical 

Disclaimer/Regulatory 

Compliance: Not designed 

for medical advice and 

explicitly lack necessary 

certifications or regulatory 

oversight for healthcare 

applications. * Potential for 

Misinformation/Generic 

Advice: Can provide 

generalized, context-lacking, 

or unverified information, 

posing risks when used for 

medical advice. * No 

Dedicated User 

Experience: Not tailored as 

a health-specific app; lacks 

integrated features pertinent 

to health management. 

Social Media Health Groups 

& Informal Forums 

* Community Support: 

Offers a sense of shared 

experience and peer advice, 

which can be emotionally 

supportive. * Free and 

Anonymous: Easy to access 

and participate in, fostering 

open discussion. 

* High Risk of 

Misinformation: 
Information exchanged is 

largely unverified, 

anecdotal, and potentially 

dangerous, lacking any 

professional medical 

oversight. * Lack of 

Professional Medical 

Oversight: No guarantee of 

accuracy, safety, or 
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evidence-based advice; 

prone to spreading myths or 

unproven remedies. * 

Emotional/Personal Bias: 

Discussions and advice can 

be heavily influenced by 

personal biases, not medical 

facts, leading to potentially 

harmful decisions. * No 

Diagnostic Capability: 

Cannot provide structured, 

reliable preliminary 

diagnosis; merely a platform 

for discussion. 

 

 

6. Paving the Path for "Sahaty"'s Market Penetration 

The launch of "Sahaty," an innovative medical AI chatbot, into the Algerian market 

necessitates a robust and multi-faceted marketing strategy. In a landscape increasingly shaped 

by digital connectivity and a growing demand for accessible healthcare, effective 

communication of "Sahaty"'s unique value proposition is paramount. Our marketing efforts 

will focus on building brand awareness, fostering user trust, driving adoption, and ultimately 

establishing "Sahaty" as the go-to preliminary medical consultation tool for Algerians. This 

strategy will leverage a blend of digital, traditional, and community-based approaches, 

tailored specifically to the Algerian context and the sensitive nature of healthcare information. 

6.1. Digital Marketing & Online Presence: The Core of Our Reach 

Given "Sahaty" is an Android application, a strong digital marketing presence is the 

cornerstone of our strategy. This will ensure we reach our tech-savvy target audiences 

efficiently and effectively. 

Social Media Marketing: 

Platform Focus: We will concentrate our efforts on platforms highly popular 

among Algerians, such as Facebook, Instagram, and YouTube. Facebook, in 

particular, remains dominant for broad reach, while Instagram can be 

leveraged for visual content and community building. YouTube will be crucial 

for explainer videos and user testimonials. 

Content Strategy: Our content will be engaging, informative, and culturally 

relevant. This includes:  

Educational Health Tips: Daily posts offering simple health advice, 

common symptom explanations, and preventive care tips (e.g., "What 

to do for a common cold?", "Understanding fever in children"). 
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"Sahaty" in Action Demos: Short videos showcasing how to use the 

app, demonstrating its conversational capabilities and key features 

(e.g., asking about a symptom and getting an instant preliminary 

diagnosis). 

Success Stories/Testimonials: Encouraging users to share their 

positive experiences (with consent), building social proof and trust. 

Interactive Q&A Sessions: Hosting live sessions where users can ask 

general health questions (not personal diagnoses) answered by a 

medical professional or introducing how "Sahaty" handles such queries. 

Infographics & Visuals: Easy-to-digest visual content explaining 

medical concepts or app benefits. 

Community Engagement: Actively responding to comments, messages, and 

creating a community around health awareness and "Sahaty" users. Running 

polls and contests to boost engagement. 

Paid Social Advertising: Targeted campaigns on Facebook and Instagram, 

segmenting audiences by demographics (age, location in Algeria – e.g., 

Skikda, Algiers), interests (health, technology, parenting), and behaviors to 

reach potential users directly. 

Content Marketing: 

Dedicated Blog/Resource Center: Launching a blog on "Sahaty"'s website 

featuring articles written by medical professionals (or reviewed by them) on 

common diseases, wellness, preventive care, and demystifying AI in 

healthcare. This will serve as a valuable resource and improve SEO. 

FAQs and Use Cases: Detailed sections illustrating how "Sahaty" can be used 

for various scenarios, addressing common concerns about AI medical advice. 

User Guides & Tutorials: Easy-to-follow guides for app usage, ensuring a 

smooth onboarding experience. 

Search Engine Optimization (SEO) & App Store Optimization (ASO): 

Website SEO: Optimizing "Sahaty"'s website with relevant Arabic keywords 

(e.g., " الاصطناعي," "استشارة طبية فورية الجزائر تطبيق طبي ذكي," "تشخيص أمراض بالذكاء ") to 

rank high on Google search results in Algeria. 

App Store Optimization (ASO): Crucial for an Android app. This involves 

optimizing the app's title, description, keywords, screenshots, and video 

previews on the Google Play Store to improve visibility and attract organic 

downloads. Highlighting "Sahaty"'s unique features (AI diagnosis, 24/7 

availability) and user benefits prominently. 

Influencer Marketing: 
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Collaboration with Healthcare Professionals: Partnering with reputable 

Algerian doctors, pharmacists, or public health advocates who have a strong 

presence on social media or local media. Their endorsement can significantly 

boost credibility and trust, crucial for a medical application. 

Tech & Lifestyle Influencers: Engaging popular Algerian tech reviewers or 

lifestyle influencers to showcase the app's ease of use and innovation to a 

broader, digitally native audience. 

Online Advertising (Paid Campaigns): 

Google Ads: Running targeted search ads for health-related keywords, 

ensuring "Sahaty" appears when users search for symptoms or medical 

information. 

Display Ads: Utilizing Google Display Network to place visual ads on 

relevant websites and apps visited by the target audience. 

6.2. Public Relations & Media Engagement: Building Credibility and Reach 

Beyond digital channels, strategic public relations and engagement with traditional media will 

be vital for building widespread recognition and trust within Algeria. 

Traditional Media (TV, Radio, Newspapers):  

Local TV/Radio Interviews: Seeking opportunities for interviews on Algerian 

national and regional TV/radio channels (e.g., EPTV, private channels) to 

discuss "Sahaty"'s innovation, its benefits for Algerians, and how it addresses 

local healthcare challenges. This is particularly effective for reaching older 

demographics and those in areas with less internet penetration. 

Newspaper/Online News Features: Pitching stories to prominent Algerian 

newspapers and online news portals (e.g., El Watan, El Khabar, TSA Algérie) 

about "Sahaty" as a pioneering Algerian health-tech startup. Highlighting the 

AI aspect and the local impact. 

Press Releases & Media Kits: Preparing professional press releases for key 

milestones (launch, major updates, partnerships) and comprehensive media kits 

(including app visuals, team bios, and key messages) to facilitate media coverage. 

Public Speaking & Thought Leadership: Participating in relevant local conferences, 

tech events, or health symposiums (e.g., those organized by universities or chambers 

of commerce in Skikda or Algiers) to present "Sahaty" as an innovative solution and 

contribute to discussions on digital health in Algeria. 

6.3. Community Engagement & Offline Activities: Connecting Directly with 

Users 

Direct community engagement and participation in local events will help build grassroots 

adoption and tailor "Sahaty" to specific community needs and cultural nuances. 
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Health Awareness Campaigns & Workshops:  

Partnerships with Local Health Centers: Collaborating with local polyclinics, 

public health centers, or NGOs in various wilayas (provinces) across Algeria to 

organize free health awareness workshops. During these workshops, "Sahaty" can 

be introduced and demonstrated as a tool for preliminary health information. 

University & School Outreach: Conducting outreach programs at Algerian 

universities and high schools to educate students about digital health and 

introduce "Sahaty," especially targeting the tech-savvy youth. 

Participation in Expositions & Fairs:  

Medical Fairs: Exhibiting "Sahaty" at national and regional medical 

expositions and health fairs in Algeria (e.g., Salon International de la Santé en 

Algérie - SISAL). This allows direct interaction with healthcare professionals 

and potential B2B partners. 

Tech & Startup Events: Showcasing "Sahaty" at Algerian tech conferences 

and startup expos (e.g., Algeria Disrupt, FikraTech) to connect with the tech 

community, potential investors, and early adopters. 

Partnerships with Local Institutions:  

Pharmacies: Displaying promotional materials for "Sahaty" in local 

pharmacies, given their role as a primary point of contact for minor health 

issues. 

Community Centers: Collaborating with local community centers to host 

demonstration sessions or offer basic training on using the "Sahaty" app for 

residents. 

6.4. Direct Engagement & User Acquisition: Optimizing the Funnel 

Beyond broad outreach, targeted efforts at the point of conversion are essential. 

App Store Marketing (Beyond ASO):  

Featured Placement: Working towards being featured by Google Play Store 

in Algeria, which can provide a massive surge in organic downloads. 

User Reviews & Ratings: Actively encouraging positive user reviews and 

ratings on the Play Store, as these are crucial for credibility and ASO. 

Prompting satisfied users within the app to leave a review. 

Referral Programs: Implementing in-app referral programs where existing users 

receive benefits for inviting new users to download and use "Sahaty." 

In-App Promotions: Using targeted in-app messages to highlight new features, health 

campaigns, or provide tips on maximizing "Sahaty"'s utility. 
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6.5. Localization and Trust Building: The Algerian Imperative 

Crucial to the success of "Sahaty" in Algeria is a deep understanding and integration of local 

nuances: 

Language and Dialects: Ensuring the AI's Arabic is natural and empathetic, and 

potentially incorporating common Algerian dialectal phrases in specific contexts to 

enhance user comfort and comprehension. 

Cultural Sensitivity: All marketing materials and in-app content must be culturally 

appropriate and respectful of Algerian societal values. 

Medical Specificities: Collaborating with Algerian medical professionals to ensure 

the medical information and diagnostic models account for local disease prevalence, 

public health campaigns, and treatment protocols. 

Data Privacy and Security: Clearly communicating "Sahaty"'s commitment to user 

data privacy and security, as this is a growing concern. Emphasizing compliance with 

any relevant Algerian data protection regulations. Building trust through transparent 

policies will be paramount. 
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1. Production Operation: The Service Delivery Process of "Sahaty" 

For a software-as-a-service (SaaS) like "Sahaty," "production operation" refers to the 

continuous cycle of delivering the AI-driven preliminary diagnosis service, maintaining its 

quality, and enhancing its capabilities. This involves several critical steps: 

1.1. User Interaction & Data Input: 

Process: The operation begins when a user downloads the "Sahaty" Android 

application and initiates a conversation. Users input their symptoms, health 

queries, or requests for information through a natural language chat interface. 

This data is securely transmitted to our backend. 

Elaboration: The front-end mobile application is designed for intuitive user 

experience, ensuring ease of navigation and interaction even for users with 

varying levels of digital literacy across Algeria. Input methods will primarily 

be text-based, with future considerations for voice input to enhance 

accessibility. Data collection protocols adhere strictly to privacy regulations. 

1.2. AI Processing & Preliminary Diagnosis Generation: 

Process: Upon receiving user input, the query is fed into "Sahaty"'s core AI 

engine. This engine, trained extensively with advanced models (including 

leveraging architectures similar to ChatGPT and fine-tuned with vast medical 

datasets), performs natural language understanding (NLU), symptom analysis, 

and risk assessment. It cross-references symptoms with its knowledge base of 

diseases, conditions, and medical protocols. 

Elaboration: This is the heart of our production. The AI's continuous 

performance relies on robust cloud infrastructure capable of handling 

concurrent user requests efficiently. The processing involves complex 

algorithms that weigh various factors (e.g., symptom severity, duration, 

combination of symptoms) to generate a preliminary diagnosis or provide 

relevant medical information and guidance. For Algerian users, this means the 

AI is designed to understand common local health concerns and colloquial 

expressions where applicable. 

1.3. Information Delivery & Guidance: 

Process: The AI-generated preliminary diagnosis, information, or guidance is 

presented back to the user within the chat interface in a clear, concise, and 

easy-to-understand Arabic (with potential for localized nuances). This includes 

recommendations for next steps (e.g., "consult a doctor," "monitor symptoms," 

"seek emergency care"). 

Elaboration: Transparency is key. Each response is framed with a clear 

disclaimer stating that "Sahaty" provides preliminary guidance and is not a 

substitute for professional medical advice. The system also offers links to 

reliable medical sources or suggests relevant specialists if the symptoms 
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warrant further human consultation. The UI/UX is critical here to ensure 

information is not overwhelming and guidance is actionable. 

1.4. Continuous Improvement & Model Training (Data-Driven Iteration): 

Process: User interactions, anonymized feedback, and outcomes are 

continuously collected and analyzed. This data is vital for retraining and 

refining "Sahaty"'s AI models to enhance accuracy, improve conversational 

flow, and expand its diagnostic capabilities. 

Elaboration: This iterative loop is fundamental to our "production." Data 

scientists and AI developers continuously monitor model performance, identify 

areas for improvement, and integrate new medical knowledge. This ensures 

"Sahaty" remains cutting-edge and its recommendations become increasingly 

precise and relevant to the Algerian context, adapting to new health trends or 

public health advisories. A human-in-the-loop system will review complex or 

ambiguous cases to provide supervised learning data. 

1.5. Technical Support & Maintenance: 

Process: This involves ongoing management of the server infrastructure, 

database integrity, software updates, bug fixing, and providing technical 

assistance to users encountering app issues. 

Elaboration: Our operations team ensures 24/7 uptime for the "Sahaty" 

service. This includes proactive monitoring, security audits, and implementing 

necessary updates to the Android application and backend systems. A 

dedicated technical support channel (e.g., in-app support, email, or a dedicated 

helpline) will be available for users experiencing technical difficulties, 

ensuring a smooth user experience. 

2. Monetization Strategy and Payment Policies 

"Sahaty" will adopt a multi-tiered monetization strategy to ensure accessibility for a broad 

user base while generating sustainable revenue. 

2.1. Initial Free Access (Freemium Model): 

Preparation: Upon launch, "Sahaty" will be available for free download and 

use for basic preliminary diagnostic queries and general health information. 

This prepares the market by fostering widespread adoption and allowing users 

to experience its value proposition without initial financial commitment. This 

strategy is crucial for building trust and a large user base in Algeria, where 

cost-effectiveness is highly valued. 

Policy: No payment required for core preliminary chat functionalities. 

2.2. Premium Features (B2C - In-App Purchases): 
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Preparation: Once a substantial user base is established, premium features 

will be introduced as optional in-app purchases or subscriptions. These could 

include:  

Advanced Diagnostic Insights: More detailed preliminary reports or 

historical tracking of symptoms. 

Direct Access to Curated Medical Content: Exclusive access to in-

depth articles, video explanations, or specialist interviews. 

Personalized Health Plans: AI-generated wellness plans based on user 

profiles (e.g., diet, exercise, preventive check-up reminders). 

Prioritized Technical Support: Faster response times for support 

queries. 

Policy: Payment will be handled via standard Android in-app purchase 

mechanisms, supporting common Algerian payment methods where applicable 

(e.g., credit/debit cards, possibly mobile payment integrations if available and 

popular). Clear pricing tiers and subscription durations will be displayed. 

2.3. B2B Contracts (Subscription/Licensing for Institutions): 

Preparation: This is a key long-term revenue stream. We will develop 

specialized versions or API integrations of "Sahaty" tailored for healthcare 

providers, insurance companies, corporations, and educational institutions. 

This includes customizing the AI's knowledge base for specific institutional 

needs, providing analytics dashboards, and offering dedicated technical 

support. 

Policy: Payment will typically involve annual or multi-year licensing 

agreements, with pricing based on factors such as the number of users, volume 

of inquiries, level of customization, or specific features required by the 

contracting entity. Invoicing will be handled directly through established 

corporate payment processes, potentially involving bank transfers or corporate 

checks common in Algeria. 

3. Working Force and Organizational Structure 

Our operational success hinges on a lean yet highly specialized team. 

3.1. Key Roles:  

AI/Machine Learning Engineers (Core Team): Responsible for developing, 

training, deploying, and maintaining the AI models. This includes expertise in 

natural language processing (NLP), deep learning, and model optimization for 

medical applications. They are critical for the "production operation" detailed 

above. 

Data Scientists: Focus on collecting, cleaning, and analyzing the vast amounts 

of user interaction data to derive insights for model improvement and identify 
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new feature opportunities. They are instrumental in the "Continuous 

Improvement" step. 

Medical Content Specialists/Advisors: Licensed medical professionals 

(doctors, pharmacists) who review, curate, and validate the medical 

information used to train the AI, ensuring accuracy, safety, and relevance to 

the Algerian healthcare context. They also monitor AI responses for medical 

correctness. 

Software Developers (Android & Backend): Responsible for developing and 

maintaining the "Sahaty" Android application, the backend infrastructure, 

APIs, and ensuring robust system performance and security. 

UI/UX Designers: Focused on creating an intuitive, user-friendly, and 

culturally appropriate interface for the "Sahaty" app, enhancing user 

engagement and accessibility. 

Customer Support Specialists: Dedicated to providing prompt technical and 

user support, addressing inquiries, and collecting direct user feedback. 

Business Development/Sales (for B2B): Responsible for identifying, 

nurturing, and closing contracts with Algerian companies and institutions. 

Marketing & Communications Specialist: Focused on executing the 

marketing strategy, managing social media, and engaging with traditional 

media. 

3.2. Organizational Structure:  

We will adopt a flat, agile organizational structure initially to foster rapid 

decision-making and innovation. 

Core technical and medical teams will work in close collaboration. 

As the company grows, departments for product management, marketing, 

sales, and operations will be formalized. 

Our base operations will be in Skikda, Algeria, leveraging local talent and a 

supportive entrepreneurial ecosystem (e.g., through university incubators like 

University of 20 August 1955 Skikda). 

4. Key Partners and Main Companies 

Strategic partnerships are vital for accessing specialized resources, building credibility, and 

ensuring smooth operations. 

4.1. Cloud Service Providers:  

Role: Essential for hosting "Sahaty"'s AI models, databases, and application 

backend. Reliable cloud infrastructure ensures scalability, performance, and 

data security. 
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Main Companies: Leveraging international cloud providers like Google 

Cloud Platform (GCP), Amazon Web Services (AWS), or Microsoft Azure, 

known for their robust AI/ML capabilities and global presence. Consideration 

will be given to providers with data centers in or near Algeria if local data 

residency regulations become stringent. 

4.2. Medical Data Providers/Consultants:  

Role: Access to comprehensive, high-quality, and ethically sourced medical 

datasets is paramount for AI training and continuous improvement. This 

includes clinical guidelines, disease databases, and symptom-diagnosis 

mappings. Collaboration with Algerian medical universities or research 

institutes could provide invaluable local insights. 

Main Companies/Partnerships: Partnering with medical research 

institutions, specialized data aggregators, or a network of consulting physicians 

to enrich our knowledge base and validate our AI's medical accuracy, ensuring 

relevance to Algerian health patterns. 

4.3. Payment Gateway Providers:  

Role: To facilitate secure and efficient in-app purchases and B2B payments. 

This requires integrating with payment systems that are widely accepted and 

trusted in Algeria. 

Main Companies: Collaborating with established international payment 

processors (e.g., Stripe, PayPal, if applicable) or exploring partnerships with 

local Algerian banks (e.g., Banque Nationale d'Algérie, Banque Extérieure 

d'Algérie) or local mobile payment solutions to ensure seamless transactions 

for users. 

4.4. Legal & Regulatory Advisors:  

Role: Crucial for navigating the complex and evolving legal and regulatory 

landscape of digital health and AI, particularly concerning patient data privacy 

(e.g., GDPR-like regulations if handling European user data, or specific 

Algerian data protection laws) and medical liability. 

Main Companies/Partnerships: Engaging with specialized law firms in 

Algeria with expertise in health tech, data privacy, and intellectual property. 

4.5. Marketing Agencies (Optional/As Needed):  

Role: While initial marketing will be in-house, we may partner with 

specialized digital marketing or PR agencies in Algeria to scale campaigns, 

particularly for large-scale public awareness drives or B2B outreach. 

Main Companies: Identifying local Algerian agencies with a strong track 

record in tech or healthcare marketing. 
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1. Primary Costs: Investment in "Sahaty"'s Development and Operation 

The financial outlay for "Sahaty" can be broadly categorized into initial startup costs and 

ongoing operational expenses. These figures are estimates and will be refined during detailed 

budgeting. 

1.1. Development Costs (Initial Startup Investment): 

AI Model Development & Training: This is a significant primary cost. It 

includes the initial investment in computational resources (high-performance 

GPUs, specialized servers for training large language models), access to and 

licensing of foundational AI models (like those inspiring ChatGPT's 

architecture), and the specialized medical datasets required for fine-tuning 

"Sahaty" for diagnostic accuracy. 

Application Development (Android & Backend): Costs associated with the 

design, coding, and initial testing of the "Sahaty" Android application and its 

robust cloud-based backend infrastructure. This includes UI/UX design, front-

end development, API development, and database setup. 

Intellectual Property & Legal Setup: Expenses for registering the company 

in Algeria, protecting intellectual property (trademarks for "Sahaty"), and 

drafting legal documents (e.g., terms of service, privacy policy, disclaimers 

specific to medical AI in Algeria). 

1.2. Infrastructure Costs (Ongoing & Scalable): 

Cloud Hosting & Server Maintenance: Monthly recurring costs for cloud 

services (e.g., AWS, GCP, Azure) to host "Sahaty"'s AI models, databases, and 

application servers. These costs will scale with user adoption and data 

processing demands. 

Data Storage & Management: Costs associated with securely storing vast 

amounts of anonymized user interaction data and medical knowledge bases. 

Security & Compliance Tools: Investing in cybersecurity measures, data 

encryption, and tools to ensure compliance with data protection regulations. 

1.3. Personnel Costs (Salaries & Benefits): 

Core Team Salaries: This includes competitive salaries for AI/ML Engineers, 

Data Scientists, Medical Content Specialists, Software Developers, and UI/UX 

Designers crucial for continuous development and operations. 

Operational & Support Staff: Salaries for customer support specialists and 

administrative personnel. 

Future Sales & Marketing Teams: As we scale, additional costs for 

dedicated sales and marketing personnel will be factored in. 

1.4. Data Acquisition & Licensing Costs: 
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Medical Data Licensing: Depending on the depth and breadth of medical 

knowledge required, there may be costs associated with licensing access to 

premium medical databases, clinical guidelines, or research papers to 

continuously enrich "Sahaty"'s AI knowledge base. 

API/Software Licensing: Potential costs for licensing third-party APIs or 

specialized software tools that enhance "Sahaty"'s functionality (e.g., advanced 

NLP libraries, voice recognition APIs). 

1.5. Marketing & User Acquisition Costs: 

Digital Advertising: Budget allocation for targeted online advertising 

campaigns on social media (Facebook, Instagram), Google Ads, and app store 

promotions. 

Content Creation: Costs for developing high-quality written and video 

content for blogs, social media, and educational materials. 

Public Relations & Influencer Marketing: Investment in PR activities, 

media outreach, and collaborations with healthcare and tech influencers in 

Algeria. 

Offline Activities: Budget for participation in expositions, health fairs, and 

community workshops. 

1.6. Legal & Regulatory Compliance Costs: 

Ongoing Legal Counsel: Retaining legal advisors to ensure continuous 

compliance with evolving Algerian healthcare regulations, data privacy laws, 

and potential liability issues related to AI in medicine. 

Certifications & Audits: Costs associated with obtaining any necessary 

certifications or undergoing audits to validate "Sahaty"'s medical safety and 

data handling practices. 

1.7. Operational Overheads: 

Office Space: Rent and utilities for initial office space, potentially within a 

startup incubator or a co-working space in Skikda. 

Equipment: Initial investment in computing equipment, software licenses, and 

office supplies for the team. 

Travel & Miscellaneous: Budget for business travel, networking events, and 

unforeseen operational expenses. 

2. Ways to Receive Monetization (Funding Sources) 

To cover these costs and fuel "Sahaty"'s growth, we plan to secure funding through a 

combination of internal and external sources, strategically leveraging opportunities available 

within the Algerian ecosystem. 
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2.1. Self-Finance (Bootstrapping): 

Description: The initial phase of "Sahaty"'s development will be bootstrapped 

by the founders. This involves using personal savings and minimal external 

capital to cover essential early-stage expenses (e.g., initial development of a 

Minimum Viable Product - MVP, basic infrastructure setup). 

Advantage: Allows for maximum control and equity retention for the 

founders, proving commitment and initial market validation. 

2.2. Angel Investors/Seed Funding: 

Description: Seeking investment from angel investors (high-net-worth 

individuals) or through seed funding rounds, typically from early-stage venture 

funds or private investors in Algeria and the region. These investors provide 

capital in exchange for equity, often bringing valuable mentorship and industry 

connections. 

Strategy: Presenting "Sahaty"'s innovative concept, a compelling problem-

solution fit in the Algerian market, and a strong initial team to attract these 

early-stage investors. 

2.3. Venture Capital (Series A and Beyond): 

Description: As "Sahaty" achieves significant user traction, validated 

monetization, and demonstrates scalability, we will pursue Series A (and 

subsequent) funding rounds from larger venture capital firms. This capital will 

be used for aggressive market expansion, advanced AI research, and scaling 

the team. 

Strategy: Demonstrating strong KPIs (Key Performance Indicators) such as 

user acquisition rates, engagement levels, monetization success, and clear 

growth potential within Algeria and potentially beyond. 

2.4. Government Programs and Funds (Specific to Algeria): 

Description: Algeria offers several governmental initiatives and funds aimed 

at supporting startups and innovation, particularly in technology and 

healthcare. 

Ministry of Higher Education and Scientific Research (Ministerial 

Decision 1275): "Sahaty" is being developed within the framework of 

Ministerial Decision 1275 (related to "Master's degree + Startup"), 

which provides initial support and recognition. This could lead to 

preferential access to resources or further funding opportunities. 

Fonds Algérien des Startups (Algerian Startup Fund - FAS): This 

state-backed fund specifically invests in innovative Algerian startups, 

providing crucial capital and strategic support. 

ANSEJ (Agence Nationale de Soutien à l'Emploi des Jeunes) / 

ANGEM (Agence Nationale de Gestion du Micro-crédit): While 
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traditionally focused on micro-enterprises, these agencies might offer 

specific programs or loans for youth-led innovative projects that create 

employment, which "Sahaty" certainly does. 

PPR (Projets de Recherche Partenaires): Government-funded 

research projects that could be accessed by collaborating with Algerian 

universities (like the University of 20 August 1955 Skikda) on AI in 

healthcare. 

Strategy: Actively applying for grants, loans, and equity investments from 

these government-backed programs, leveraging our innovative technology and 

potential socio-economic impact in Algeria. 

2.5. Bank Loans: 

Description: Traditional bank loans may be considered for specific asset 

purchases or working capital once "Sahaty" demonstrates consistent revenue 

streams and a stable financial footing. 

Strategy: Building a strong financial track record and a solid business plan to 

secure favorable loan terms from Algerian commercial banks. 

2.6. Revenue from Monetization (Internal Reinvestment): 

Description: As detailed in Chapter Four, revenue generated from premium 

features (B2C subscriptions/in-app purchases) and B2B contracts (licensing to 

clinics, insurers, etc.) will be a significant source of operational funding and 

future growth. 

Strategy: A portion of the generated revenue will be reinvested directly back 

into research and development (AI model improvements), marketing efforts, 

and team expansion, fostering self-sustained growth. 

Costs Table 

Condition Cost 

Initial application development 25,000 DZD 

Final application development and hosting on a web hosting service like Hostinger 150,000 DZD 

Library equipment 600,000 DZD 

Computers, software, and websites 560,000 DZD 

Branding and advertising media 250,000 DZD 

Safety equipment 15,000 DZD 

Payroll (210,000 DZD/month) 2,520,000 

DZD 

Building rent 720,000 DZD 

External fees: water, gas, electricity, internet, equipment maintenance, 

communications, etc. 

100,000 DZD 

Total 4,940,000 

DZD 
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Optimistic Outlook for Project (year): 

Year Quantity (Product 

A) 

Unit Price (excl. tax, 

DZD) 

Sales Revenue 

(DZD) 

N 804 3,000 2,412,000 

N+1 756 3,000 2,268,000 

N+2 816 3,000 2,448,000 

N+3 816 3,000 2,448,000 

N+4 744 3,000 2,232,000 

N+5 768 3,000 2,304,000 

Total Sales 

Revenue 

— — 14,112,000 

 

 

Optimistic: Product Cost & Gross Profit (DZD): 

Year Quantity Sales Price 

(excl. tax) 

Sales 

Revenue 

Cost of Sales (Qty × 

2,500) 

Gross 

Profit 

N 804 3,000 2,412,000 2,010,000 402,000 

N+1 756 3,000 2,268,000 1,890,000 378,000 

N+2 816 3,000 2,448,000 2,040,000 408,000 

N+3 816 3,000 2,448,000 2,040,000 408,000 

N+4 744 3,000 2,232,000 1,860,000 372,000 

N+5 768 3,000 2,304,000 1,920,000 384,000 

 

 

 

Pessimistic Outlook: 

Year Quantity (Product 

A) 

Unit Price (excl. tax, 

DZD) 

Sales Revenue 

(DZD) 

N 264 3,000 792,000 

N+1 156 3,000 468,000 

N+2 300 3,000 900,000 

N+3 288 3,000 864,000 

N+4 144 3,000 432,000 

N+5 180 3,000 540,000 

Total Sales 

Revenue 

— — 3,996,000 

 

Pessimistic: Product Cost & Gross Profit (DZD): 

Year Quantity Sales Revenue Cost of Sales (Qty × 2,000) Gross Profit 

N 264 792,000 528,000 264,000 

N+1 156 468,000 312,000 156,000 

N+2 300 900,000 600,000 300,000 

N+3 288 864,000 576,000 288,000 
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N+4 144 432,000 288,000 144,000 

N+5 180 540,000 360,000 180,000 

 

 

Expected Calculations Table: 

Month Jan
uar
y 

Feb
ruar
y 

Ma 

rs 

Ap

ril 

Ma

y 

Jui 

ne 

Jull

y 

Au

gu

st 

Sep 

tem 

ber 

Octo 

ber 

Nove 

mber 

Dece 

mber 

 Total  

Annua

l 

Produ
ct 
Quanti
ty 

18 

0 

14 

4 

28 

8 

30 

0 

15 

6 

26 

4 

276 28 

8 

300 276 288 300 3,060 

 

 

s 

prod 

uit A 

(DZD) 

0,0 

00 

2,0 

00 

4,0 

00 

0,0 

00 

8,0 

00 

2,0 

00 

,00 

0 

4,0 

00 

000 000 00 00 ,000 

Year Product 
A 
quantity  

Price HT 
produit A 

Ventes 
produit A 
(HT) 

Cost of Sales (HT) Gross 
profit(HT) 

N+5 180 3000 540,000 180 * 2000 180,000 

N+4 144 3000 432,000 144 * 2000 144,000 

N+3 288 3000 864,000 288 * 2000 576,000 

N+2 300 3000 900,000 300 * 2000 600,000 

N+1 156 3000 468,000 156 * 2000 312,000 

N 264 3000 792,000 264 * 2000 528,000 

Price 

HT 

Prod

uct A  

(DZD) 

3,0 

00 

3,0 

00 

3,0 

00 

3,0 

00 

3,0 

00 

3,0 

00 

3,0 

00 

3,0 

00 

3,00 

0 

3,00 

0 

3,000 3,000 - 

Sold 54 43 86 90 46 79 828 86 900, 828, 864,0 900,0 9,180 
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Cost 
of 
sales 
(DZD) 

27 

0,0 

00 

21 

6,0 

00 

43 

2,0 

00 

45 

0,0 

00 

23 

4,0 

00 

39 

6,0 

00 

414 

,00 

0 

43 

2,0 

00 

450, 

000 

414, 

000 

432,0 

00 

450,0 

00 

4,890 

,000 

Gross 

Marg

in 

(DZD) 

27 

0,0 

00 

21 

6,0 

00 

43 

2,0 

00 

45 

0,0 

00 

23 

4,0 

00 

39 

6,0 

00 

414 

,00 

0 

43 

2,0 

00 

450, 

000 

414, 

000 

432,0 

00 

450,0 

00 

4,290 

,000 

Opera
ting 
costs 
(DZD) 

10 

0,0 

00 

80, 

00 

0 

16 

0,0 

00 

16 

7,0 

00 

87, 

00 

0 

14 

8,0 

00 

155 

,00 

0 

16 

0,0 

00 

167, 

000 

155, 

000 

160,0 

00 

167,0 

00 

1,806 

,000 

 

 

 

Cash flow Projection Table: 

 

Item N N+1 N+2 N+3 N+4 N+5 

Cash flow from 

operating 

activities 

0 1,000,000 2,500,000 3,500,000 4,500,000 5,500,000 

Net income for 

the year 

300,000 400,000 600,000 800,000 1,500,000 2,100,000 

Adjustments 

for: 

0 600,000 1,200,000 1,600,000 2,000,000 2,500,000 

- Depreciation 

and provisions 

0 200,000 400,000 600,000 800,000 1,000,000 

- Change in 

inventory 

0 100,000 200,000 300,000 400,000 500,000 

- Change in 

clients and other 

receivables 

0 100,000 200,000 300,000 400,000 500,000 

- Change in 

suppliers and 

other payables 

0 200,000 400,000 600,000 800,000 1,000,000 

Cash flows 

generated from 

operations (A) 

0 1,000,000 2,500,000 3,500,000 4,500,000 5,500,000 
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Disbursements 

for acquisition 

of fixed assets 

0 100,000 200,000 300,000 400,000 500,000 

Cash flows from 

investment 

activities (B) 

0 -100,000 -200,000 -300,000 -400,000 -500,000 

Capital increase 

/ ASF Share 

0 500,000 0 0 0 0 

Capital increase 

/ Startup 

founder's share 

0 500,000 0 0 0 0 

Cash flows from 

financing 

activities (C) 

0 1,000,000 0 0 0 0 

Change in cash 

during the 

period (A + B + 

C) 

0 1,900,000 2,300,000 3,200,000 4,100,000 5,000,000 

Opening cash 

balance 

(Beginning of 

the period) 

0 0 1,900,000 4,200,000 7,400,000 11,500,000 

Closing cash 

balance (End of 

the period) 

0 1,900,000 4,200,000 7,400,000 11,500,000 16,500,000 
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CHAPTER 6: 

Experimental Prototype 
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App image demonstration goes here  (This is a place Holder for now) 
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Key Partners Key Activities Value Propositions Customer 

Relationships 

Customer Segments 

 Technology 

companies like 

OpenAI. 

 Educational 

institutions and 

companies 

contributing to 

system 

development and 

service 

integration. 

 Cloud service 

providers (like 

Amazon Web 

Services, Google 

Cloud). 

 Marketing and 

promotion 

companies. 

 

 Developing and 

maintaining the 

assistant system. 

 Data collection and 

analysis to improve 

services. 

 Building 

relationships with 

institutions. 

 Develop the 

assistant and its 

interfaces. 

 

 Improve the 

customer 

experience 

through providing 

information and 

support. 

 Time-saving and 

efficiency for 

users. 

 Reduce workload 

on employees by 

automating 

repetitive tasks. 

 Provide 

continuous 

support and 

information. 

 Increase 

productivity for 

institutions 

through smart 

assistant 

technology. 

 

 Support for 

online services 

and technical 

assistance. 

 User feedback 

and interaction to 

improve 

performance. 

 Dedicated 

support for 

institutional 

customers. 

 

 Companies and 

institutions (especially 

educational and research 

institutions) that wish to 

provide assistance 

services. 

 Government 

departments and 

institutions (digital 

transformation efforts). 

 

Key Resources Channels 

 AI and 

assistant 

software 

development 

team. 

 Cloud and 

computing 

infrastructure. 

 OpenAI 

technology 

license. 

 

 Project’s 

official website. 

 Official 

electronic 

platform for 

institutions. 

 Social media 

platforms. 

 Satellite media 

channels. 

 

       Cost Structure Revenue Streams 

 Costs of developing and maintaining 

software. 

 Infrastructure and cloud service costs. 

 Marketing and promotional expenses. 

 Legal and administrative costs. 

 Technical support and customer 

support costs. 

 

 Annual subscriptions from universities and institutions to use the 

assistant (customizable). 

 Consulting and customization service fees. 

 Subscription and technical support packages. 

 System licensing for private companies and institutions. 
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